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PREFACE 


Dear readers, 


It is my pleasure to introduce you a collection of papers from the 15th annual international 
scientific conference The European Financial Systems 2018 organized annually by 
Department of Finance of the Faculty of Economics and Administration, Masaryk University 
in Brno, Czech Republic. This year's conference was focused especially on the current 
issues related to accounting, banking sector, insurance, financial literacy, financial law, 
new regulations of financial markets, different tax systems, corporate finance, 
cryptocurrencies, public finance and financing of non-profit organizations. 

Since the collection of papers presents the latest scientific knowledge in this area, 
I believe you will get a number of new insights usable both for your scientific, and 
educational or practical activities. I would also like to express my strong conviction that 
we meet each other in occasion of the 16th year of this conference held in 2019. 


I wish you pleasant reading! 


Petr Valouch 

Chairman of the Program Committee 
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The Financial Analysis of the Education Support Fund: Recent 
Results from Slovakia 
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Abstract: The analysis of institutions providing financial services has always been 
particularly challenging because of the manner how the financial institutions operate and 
generate profit. The purpose of this study is to analyse the financial performance of the 
Education Support Fund - the institution providing state subsidised student loans in 
Slovakia. Tertiary students are eligible for the loan application from the Education Support 
Fund. All European countries realize that tertiary education is one of the driving forces of 
economic growth. The empirical part of the paper consists of the financial statement 
analysis focused on the performing ratios. Ratio analysis is one of the most widely used 
fundamental analysis technique. The most significant opportunity that emerged from our 
analysis is to reach the positive net profit as the evidence of financial sustainability and 
stability. We have identified the net interest margin, the loan-to-assets ratio, and the 
return-on-assets (ROA) ratio as the most reliable ratios for the financial performance 
comparison. In recent years, the slightly increasing values of the performing ratios have 
shown the financial stability of the Education Support Fund. 

Keywords: student loans, financial ratios. Education Support Fund 
JEL codes: G23, G29, G32 

1 Introduction 

Education has long be seen as a crucial tool for national development, with various 
education initiatives designed to work towards eliminating poverty, increasing the health 
of a population or enhancing local economies, among others. Strengthening the social 
dimension of higher education is still a key political goal on the European level. To expand 
the knowledge base and foster progress, an increasing number of European citizens require 
high level knowledge and competences. One of the key challenges in developing quality 
mass higher education systems is to ensure that students have the necessary material 
conditions to study and fulfil their potential. The question of how this is ensured at national 
level is a key aspect of the social dimension of higher education, and student fee and 
support systems are thus important tools of national policies. 

To assess the Education Support Fund's financial performance we use the financial analyses 
indicators. Various performance aspects cannot be observed directly whereas they are 
economically important. While stockholders will view performance in terms of the profits 
made on their behalf, whether or not adjusted for risks taken, this article focuses on 
performance in a broader sense, that is, the contribution financial institutions make to the 
common wealth, on behalf of consumers and businesses. They will be mainly interested in 
whether financial products are not too expensive and whether the quality is sufficient. This 
raises the issue of, on the one hand, the efficiency of financial institutions (i.e. whether 
unnecessary costs are made in bringing a product to market) and, on the other, the level 
of competition in the relevant markets (i.e. whether profit margins are not unnecessarily 
high). 
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Adequate performance of financial institutions is of crucial importance to their customers. 
Prices and quality of their products are determined by efficiency and competition. Since 
efficiency and competition cannot be observed directly, various indirect measures in the 
form of simple indicators or complex models have been devised and used both in theory 
and in practice (Bohdalova and Gregus, 2017). 

As the main role of the Education Support Fund is the student loan providing, we compare 
the Fund's performance with the results reached by the banking sector in Slovakia. The 
banking sector's aggregate profit generated in Slovakia has come under severe pressure 
from falling interest margins. Although the sector's profit increased in 2016 by 19.8%, year 
on year, that growth was driven by several one-off and exceptional factors. Excluding their 
impact, the overall profit dropped by 11%. The sector's total capital ratio increased slightly, 
to 18% (The National Bank of Slovakia, 2016). 

Relation 1 describes the influence of competition to profitability of the financial institution 
and market structure to competition at the market (see Figure 1). Competition also affects 
financial innovations. Fund's financial health, financial stability and the accessibility of the 
Fund's services to clients (Bikker, 2010). More efficient financial institutions will translate 
lower costs into either increased profits or price reductions - the latter in order to improve 
their competitiveness and increase their market share (indicated by a relation '2' in Figure 
1). Efficiency thus is not an effect but a determinant of market structure. It has been 
generally assumed that competitive pressure forces financial institutions to become more 
efficient (indicated by a relation '3'). Excess profits enable financial institutions to lower 
their prices and become more competitive in order to increase their market share 
(indicated by a relation '4'). 


Figure 1 Relations Between Profitability, Efficiency and External Environment 



Section 2 describes the Education Support Fund as the unique Slovak student loan 
provider. Section 3 discusses methodology used in this paper and the main sources of data. 
The financial analysis focused on the various performance ratios is a part of section 4. 
Section 5 concludes. 

2 The Education Support Fund 

The Education Support Fund was established on 1 January 2013 by Act No. 396/2012 Coll, 
on the Education Support Fund as the legal successor of the Student Loan Fund and Loan 
Fund for Starting Educators. The main activity of the Education Support Fund is to provide 
loans to university students, teaching staff, professional school employee and doctoral 
study programme students in the full-form of studies (Education Support Fund, 2017). 
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The applicant must also meet the following requirements: 

• Have a permanent residence in the territory of the Slovak Republic; or 

• Have the status of a Slovak living abroad; or 

• Be a citizen of the European Union with the right to permanent residence in the 
territory of the Slovak Republic or a family member of such person with the right 
to permanent residence. 

Loans represent the primary earning asset at the Education Support Fund. Loans provided 
by the Education Support Fund are dedicated for the students studying at the higher 
education institutions (HEIs) and are purposeless (Education Support Fund, 2018). 

Figure 2 shows distribution of the approved student loans in the academic year 2017/2018. 
As one can see, more than 55 % of the supported students are studying at HEIs located in 
Western Slovakia. Just around 16 % of all supported students are studying abroad. 

Figure 2 Approved Student Loans Distribution in the Academic Year 2017/2018 
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Source: The Education Support Fund, own calculations 


Reducing disparities will require increasing the labor utilization ratio and improving the 
structural and policy determinants of productivity in the eastern regions of Slovakia (Fados 
and Bohdalova, 2017). Toll for the increasing labor utilization ratio is also the social support 
for tertiary students. In the long term, the biggest group of the supported students are 
coming from the following regions: Presov (eastern Slovakia), Kosice (eastern Slovakia) 
and Zilina (northern Slovakia). The smallest group in the number of approved loans are 
students coming from abroad (Figure 3). 

Figure 3 Amount of Supported Students in the Academic Year 2013/2014 - 2016/2017 
by the Place of Residence 



□ 2015/2016 ■ 2016/2017 


Source: The Education Support Fund, own calculations 
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Total costs per student loan include all expenses related to providing the loan and paid 
from the budget of the Education Support Fund divided by the number of approved student 
loans. The decreasing number of provided loans caused increase of the total costs per 
student loan reported in 2016 (Figure 4). 

Figure 4 Total Costs per Provided Student Loan (2013 - 2016) 
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Source: The Education Support Fund, own calculations 



The operational efficiency is the capability of an institution to deliver services to its 
customers in the most cost-effective manner possible while still ensuring the high quality 
of its services. Figure 5 shows development of the operational expenditures from the Fund's 
establishment to 2017. Amount of the operational expenditures decreases every year and 
the total value is under the legal limit. The operational expenses may not exceed 3.5% of 
the outstanding principal of loans per year as of 31 December the previous year (Act No. 
396 of 2012 Coll, on the Education Support Fund). The operational efficiency still increases. 

Figure 5 Development of the Operational Expenses from 2013 to 2017 
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Source: Education Support Fund, own calculations 

Efficiency based on the transformation of costs into benefits as measured. Efficiency is a 
measure of how economically resources/inputs (funds, expertise, time, etc.) are converted 
to results. These ratios enable the management to measure the effectiveness or usages of 
the resources at the command of institution. 

3 Methodology and Data 

Since the purpose of this research is to gain a better insight into the determining and 
presenting the relationship of items or group of items in the financial statement of the 
Education Support Fund. 
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We have identified the net interest margin (NIM), the return-on-assets (ROA) ratio, the 
return-on-equity (ROE) ratio, Equity muitipiier (EM), Burden/Totai Assets ratio. Current 
ratio and Quick ratio as the most reiiabie ratios for the finandai performance anaiysis. 

EM indicator presents the ratio between the finandai assets of the banking sector and their 
equity (Matuszaka and Rozanska, 2017). This can be used aiongside other measurements 
of the finandai ieverage of this sector to ascertain its overaii finandai stabiiity and to 
anaiyse its finandai heaith. 

Return on equity (ROE) anaiysis provides a system for pianning as weii as anaiyzing 
finandai institution performance. The profit margin aiiows the anaiyst to deveiop a pro 
forma income statement (Gavurova et ai., 2017). That is, net income is equai to revenues 
iess expenses. Thus, the finandai pianner can determine the revenue ievei necessary to 
achieve the net income target. The totai asset turnover ratio aiiows the anaiyst to project 
the totai asset ievei necessary to generate the projected revenue ievei. The totai asset 
requirement can be used to project the pro forma ieveis of aii of the asset accounts 
(Chorvatovicova and Saxunova, 2016). The fundamentai equation of accounting is that 
assets equai iiabiiities pius owners equity. Thus, the equity muitipiier ratio can be used to 
project the pro forma finandai needs and the finandai structure of the finandai institution. 

We draw on data from: 

• Database of The Nationai Bank of Siovakia, 

• OECD database, 

• The Education Support Fund's database to track how the performance indicators 
evoived between 2016 and 2017. 

The finandai reports of the Education Support Fund are the main sources of data in this 
paper. 

4 Results and Discussion 

This session introduces fund finandai statements and provides a traditionai, ratio-based 
procedure for anaiyzing fund finandai performance using historicai data. It demonstrates 
the interreiationship between the income statement and baiance sheet and describes the 
risk and return trade-off underiying management decisions. 


Table 1 Baiance Sheet in EUR - Year 2016 and 2017 



2016 

2017 

A. Invested Assets 

33 957 079 

32 857 561 

B. Current Assets 

4 175 857 

5 489 992 

C. Prepayments and Accrued Income 

1 029 

1 318 

Total Assets 

38 133 965 

38 348 871 

D. Equity 

38 071 437 

38 287 084 

E. Provisions 

0 

0 

F. Liabilities 

62 528 

61 787 

G. Accrued Expenses and Deferred Income 

0 

0 

Total Liabilities 

38 133 965 

38 348 871 


Source: The Education Support Fund 


Investment decisions affect the ieft-hand side of the baiance sheet through asset purchases 
(Dei Giudice et ai., 2016). Investment decisions determine the type of assets used by the 
Education Support Fund, the industry in which the fund operates, and the degree of 
operating ieverage of the fund. Financing decisions affect the right-hand side of the baiance 
sheet, which shows the finandai structure of the fund through security issues and retained 
earnings. Financing decisions determine the capitai structure of the fund and the degree 
of finandai ieverage. 

The Education Support Fund's income statement reflects the fact that most assets and 
iiabiiities are finandai (Tabie 2). Revenue consists primariiy of interest income and interest 
payments on iiabiiities represent the primary expense. The statement format starts with 
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service revenues then subtracts operational expense. The next step is to subtract provision 
for loan losses, which represents management's recognition that some revenues will be 
lost due to bad loans. The format continues by adding interest income then subtracting 
interest expense and taxes to produce net income. 

Table 2 Income Statement in EUR - Year 2016 and 2017 



2016 

2017 

Service Revenues 

136 373 

134 219 

Operational Expenses 

560 557 

550 801 

Other Revenues 

58 299 

113 295 

Other Expenses 

20 817 

19 745 

Trading Loss 

- 386 702 

- 323 032 

Interest Income 

937 813 

896 146 

Interest Expenses 

382 150 

347 640 

Financial Profit 

555 663 

548 506 

Profit on Ordinary Business Profit 

168 961 

225 474 

Profit/Loss on Extra Ordinary Events 

0 

0 

Net Profit before Tax 

168 961 

225 474 

Tax Liability 

1 670 

1 441 

After Tax Profit 

167 709 

224 033 

Net Profit per Balance Sheet 

167 709 

224 033 


Source: The Education Support Fund 


The following analysis uses data from Table 1 and Table 2 to calculate and interpret the 
various profitability ratios. The profitability ratio formulas are: 


ROE = 


Net Income 
Total Equity Capital 


( 1 ) 


ROA = 
EM = 




Total Equity Capital 


( 2 ) 

( 3 ) 


The liquidity ratio formulas used in this paper are following: 


Current ratio = 


Current Assets 
Current Liabilities 


Quick ratio = 


Cash equivalents + Marketable securities + Accounts receivables 
Current Liabilities 


( 4 ) 

( 5 ) 

( 6 ) 


Return on equity (1) equals net income divided by stockholders' equity and thus measures 
the percentage return on stockholders' investment (Ray and Mitra, 2018). The higher the 
return the better, as management can pay higher dividends and support greater future 
growth. Return on equity reached in 2017 just 0.59 %. 

ROE is tied to ROA (2) through a fund's equity multiplier (EM), which equals total assets 
divided by stockholders' equity. EM (3) measures a fund's financial leverage, or its amount 
of liabilities compared with equity. The greater are aggregate liabilities, the greater is 
financial leverage and EM (OECD, 2018). 

Net interest margin (4) equals net interest income divided by earning assets and thus 
represents the net interest return on income producing assets. The results of the 
profitability analysis are shown in Table 3. Almost every profitability ratio of the Education 
Support Fund was miserable low and very far from set targets. In year-to-year comparison, 
profitability ratios as ROE, ROA, NIM and Burden/Total Assets attained better values. 
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Table 3 Profitability Indicators in 2016 and 2017 and Profit Targets 



2016 

2017 

Target 

ROE 

0.51% 

0.59% 

>18.00% 

ROA 

0.51% 

0.58% 

>1.25% 

EM 

1.00 

1.00 

>12.5X 

NIM 

1.70% 

1.80% 

>4.50% 

Burden/Total Assets 

1.00 % 

0.90% 

< 2.00% 


Source: Own calculations, Bikker, J.A., The Education Support Fund 


As one can see, Burden/ Total Assets ratio reached in both years is better than the 
recommended target (Table 3). 

The current ratio (5) measures the ability of a company to cover its short-term liabilities 
with its current assets. Table 4 contains the financial results focused on the current liquidity 
position and the liquidity targets. A quick ratio is ineffectively greater than industry 
average. The current liquidity position of the Education Support Fund is really good and 
sustainable. The reached values in both cases are influenced by the operating cycle of the 
student loans provisioning. 


Table 4 Liquidity Indicators in 2017 and Liquidity Targets 



2017 

Target 

Current ratio 

132,22 

>1.00 

Quick ratio 

130,51 

>1.20 


Source: The Education Support Fund, own calculations 


The quick ratio (6) is more conservative than the current ratio because it excludes 
inventory and other current assets, which generally are more difficult to turn into cash. A 
higher quick ratio means more liquid current position (The National Bank of Slovakia, 
2017). 

5 Conclusions 

It has been established that with the help of a combination of appropriate indicators - we 
could make a good deal of headway towards a better understanding of the Education 
Support Fund's financial performance. Aggregate profitability among financial institutions 
measured by ROE and ROA has varied very slightly from year to year. 

The main purpose of the Education Support Fund is to provide student loans with the 
favorable interest rate. Flowever, profitability is the primary goal of all businesses. Without 
profitability the business will not survive in the long run. So measuring current and past 
profitability and projecting future profitability is very important. The most of profitability 
ratios showed that the Education Support Fund is not profitable and confirmed the social 
dimension of the student loans provisioning in Slovakia. 

The current liquidity position of the Education Support Fund is very favorable in comparison 
to set targets. Generally, companies would aim to maintain a current ratio of at least 1 to 
ensure that the value of their current assets cover at least the amount of their short term 
obligations. The value of the current and quick ratio reached in 2017 more than 130. 
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Abstract: Do the life insurance products offered on the Czech insurance market provide 
adequate insurance protection? Life insurance over the last decade has changed greatly, 
not only in the offer of products. Originally this type of insurance resulted to cover the 
consequences of the risk of death and life expectancy risk. Products of life insurance 
covering the risk of death should provide family of in case of death of the breadwinner, 
products aimed at the risk of life expectancy were mainly-saving products which should 
primarily secure the individual in old age. It was also possible to arrange a product called 
endowment assurance. It is worth mentioning that there are various modern variations 
and possibilities of arranging the different kinds of insurance within the life insurance of 
people. The product development is escalated in investment life insurance product, which 
has its strengths, but also weaknesses. It is a question if the situation on the Czech life 
insurance market with regard to the development and importance of the products of the 
investment life insurance for the insurance or especially financial market the opportunity 
or the threat. The main objective of this paper is to capture the main trends of gross life 
insurance premium, focusing on changes in gross premiums written by individual types of 
life insurance products including the analysis of selected parameters (number of insurance 
contracts, insurance penetration and other selected indicators). The software 
STATGRAPHICS Centurion will be used for this analysis. 

Keywords: life insurance, development, gross premium written 
JEL codes: G18, G22 

1 Introduction 

The main roles of life insurance in the financial services system are gradually changing. 
According Duchackova (2016) the life insurance is considered to be an instrument to cover 
the needs of people, on the one hand, a tool of covering the consequences of the risk 
(death and other risks - accident, invalidity, illness etc.), and on the other hand, a tool for 
savings to cover the needs of people in post-productive age. At present, many factors 
affect the development of life insurance and especially its efficiency. In the use of life 
insurance as a means of addressing the needs of people in old age is in the last period on 
the Czech insurance market a number of problems. The problems, according Duchackova 
(2016) arise from the form of life insurance products, from regulatory approaches in life 
insurance, from approaches to selling life insurance contracts. However, life insurance is 
a standard tool of the insurance (financial) market (Duchackova, 2015). Its role, 
significance and form are changing throughout its development in relation to changing 
conditions of life insurance. It is characteristic for the recent period that life insurance has 
been going through modifications, in particular the typical increase in the share of unit 
linked life insurance which is representing in particular the product of the investment life 
insurance. Life insurance and especially unit linked life insurance have been recently facing 
a few challenges. Some of them resulted from changing financial markets and others were 
connected with the conclusion of life insurance policies. 

The aim of the paper is to analyze the development of the gross premium written of life 
insurance in the Czech Republic and the basic groups of life insurance products by analyzing 
selected indicators for the period 1995 to 2017. 

In the following part research methods and data for analysis will be characterized. 
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2 Methodology and Data 

In the research were particular used scientific methods: induction, comparative analysis, 
synthesis of partial knowledge, elementary statistical analysis and dependence analysis. 

For elementary statistical analysis the following selected indicators were used (Hindis, et 
al., 2000): 

• the first difference 


• the second difference 

a( 2) _Ad) 


• the growth coefficient 



• the growth rate 

5 ^^ -100 

• the increase rate 

Ty^ 100 

• the average absolute gain and 

iiA. 

^ n-\ n-1 

• the average growth coefficient 



where n is the number of values (in this paper n - 23). 


( 3 ) 

( 4 ) 

( 5 ) 

( 6 ) 

( 7 ) 


For regression analysis was used software STATGRAPHICS Centurion XVI. For the analysis 
secondary data from Czech National Bank (2018) were used. 


According to the results of an elementary statistical analysis a suitable model for trend 
analysis will be chosen. The results of trend analysis will be evaluated based on their 
individual indices: 


• RMSE (root mean squared error); 

• Rh modified index of determination; 

• p-value (of parameters and model) of significance, according to which the 
robustness of a particular model is evaluated at the 5% significance level; 

• t-test, 

• F-ratio of model. 

Other indicators that will assess the development of life insurance in the Czech Republic 
will include, in particular: development of number of insurance contracts, insurance 
penetration, gross premium written in life insurance per capita and the ratio of the 
individual life insurance groups (insurance relate to an investment fund, wedding insurance 
or child-care insurance, accident insurance or sickness insurance, retirement insurance, 
death and survival insurance) to the total prescribed life insurance in the Czech Republic. 


3 Results and Discussion 

The results of elementary statistical analysis, by selected characteristics, of development 
of gross premium written in life insurance are given below. The development of the 
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percentage ratio of gross premium written in iife insurance versus non-iife insurance is 
iiiustrated in Figure 1. This figure shows the importance of iife insurance on the Czech 
insurance market. It shouid be added that this ratio is reversed on average across the EU 
(see Eurostat data). The basic deveiopment of gross premium written in iife insurance of 
its first difference iiiustrated Figure 2 and Tabie 1. 

Figure 1 Deveiopment of The Percentage Ratio of Gross Premium Written in Life 
Insurance Versus Non-iife Insurance 



■ Percentage share of gross premium written of life insurance in total gross 
premium written 

■ Percentage share of gross premium written of non-life insurance in total 
gross premium written 


Source: own from Czech National Bank (2018) 

Figure 2 Development of Premium Written in Life Insurance with Development of its 
First Difference 
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Source: own from Czech National Bank (2017) 

According to the development of the values specified in Figure 1 can be deduced that the 
observed characteristics recorded growth till 2014. For this reason, does not make sense 
to describe the examined values other statistical characteristics (such as e.g. coefficient 
growth, growth rate and increase rate). For a basic overview of the development of the 
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examined values sufficient to indicate the results of absolute average gain and average 
growth coefficient. 

The result of average absolute gain is for gross premium written in life insurance CZK 
2 192 694 (for year 2016 was CZK 2 392 810 520, Benetti (2017)). 

The result of average growth coefficient is for gross premium written in life insurance 
1.086181458 (for year 2016 it was 1.092248, which corresponds to 9.23 %, Benetti 
(2017)). 


Table 1 Elementary Characteristic Development of Gross Premium Written in Life 
Insurance 


Years 

W 

Gross 
premium 
written of 
non-life 
insurance (in 
thousands 
CZK (kO) 

A,(i) 

A,(^) 

kt 

Tyt 

5^ 

1995 

9 341 715 

X 

X 

X 

X 

X 

1996 

10 937 216 

1 595 501 

X 

1.170793157 

0.170793157 

17.08% 

1997 

12 692 286 

1 755 070 

159 569 

1.16046771 

0.16046771 

16.05% 

1998 

15 089 372 

2 397 086 

642 016 

1.188861644 

0.188861644 

18.89% 

1999 

19 793 331 

4 703 959 

2 306 873 

1.311739879 

0.311739879 

31.17% 

2000 

22 770 132 

2 976 801 

-1 727 158 

1.15039414 

0.15039414 

15.04% 

2001 

28 281 966 

5 511 834 

2 535 033 

1.242064209 

0.242064209 

24.21% 

2002 

34 036 346 

5 754 380 

242 546 

1.203464639 

0.203464639 

20.35% 

2003 

41 128 802 

7 092 456 

1 338 076 

1.20837889 

0.20837889 

20.84% 

2004 

44 201 009 

3 072 207 

-4 020 249 

1.074697216 

0.074697216 

7.47% 

2005 

44 954 269 

753 260 

-2 318 947 

1.017041692 

0.017041692 

1.70% 

2006 

47 233 389 

2 279 120 

1 525 860 

1.050698633 

0.050698633 

5.07% 

2007 

54 128 225 

6 894 836 

4 615 716 

1.145973773 

0.145973773 

14.60% 

2008 

56 909 094 

2 780 869 

-4 113 967 

1.051375581 

0.051375581 

5.14% 

2009 

60 209 323 

3 300 229 

519 360 

1.057991241 

0.057991241 

5.80% 

2010 

71 764 862 

11 555 539 

8 255 310 

1.191922753 

0.191922753 

19.19% 

2011 

72 009 104 

244 242 

-11 311 297 

1.003403365 

0.003403365 

0.34% 

2012 

72 049 292 

40 188 

-204 054 

1.000558096 

0.000558096 

0.06% 

2013 

71 577 033 

-472 259 

-512 447 

0.993445335 

-0.006554665 

-0.66% 

2014 

71 186 464 

-390 569 

81 690 

0.994543375 

-0.005456625 

-0.55% 

2015 

62 415 277 

-8 771 187 

-8 380 618 

0.876785747 

-0.123214253 

-12.32% 

2016 

59 590 736 

-2 824 541 

5 946 646 

0.954745999 

-0.045254001 

-4.53% 

2017 

57 580 983 

-2 009 753 

814 788 

0.966274 

-0.03373 

95.47% 


Source: own elaboration Czech National Bank (2018) 


From Table 1 it is clear that the largest increase was recorded in the surveyed quantity in 
2010, on the contrary, the largest decline in 2015. The question is which life insurance 
group this increase / decrease was caused. This will be the focus below. 

The results of the ratio of the individual life insurance groups (insurance relate to an 
investment fund, wedding insurance or child-care insurance, accident insurance or sickness 
insurance, retirement insurance, death and survival insurance) to the total prescribed life 
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insurance in the Czech Republic are shown in the Figure 3. The data for ends of years 2016 
and 2017 was not published. 

Figure 3 The Development of the Ratio of the Individual Life Insurance Groups to the 
Total Premium Written in Life Insurance in the Czech Republic 
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Source: own elaboration from Czech National Bank (2018) 

From Figure 3 it is clear that the increase in the total life insurance premium written in 
2010 was driven by an increase in subscribed life insurance premiums linked to the 
investment fund. On the other hand, the decline in total life insurance premiums written in 
2015 was due to a decline in written life insurance premiums in the event of death and 
survival, as well as a partial decline in gross written premium written linked to the 
investment fund. 

The results of development of number of insurance contracts, insurance penetration and 
gross premium written in life insurance per capita see in Table 2. 

The number of the insurance contract has a decreasing trend over the reference period, 
except 2012. Flowever, the gross premium written per insurance contract has a volatility 
development period. This means that with the decreasing number of contracts, the gross 
premiums written not decreases. Premium per capita increases in the period 2006 to 2011, 
and in the following year, since 2012, it has declined. In the case of this indicator, it is 
highly desirable for its value to have a growth tendency. The decreasing trend of this 
indicator indicates the low use of the product by the population of that country. Insurance 
penetration a growing tendency in 2006 to 2010, with a downward trend in the following 
period since 2006, indicating the unfavorable development of the indicator. 

Another research question is how to develop gross premiums written in life insurance in 
the future this will be used to analyze time series and software STATGRAPHICS Centurion 
XVI. The trend in time series can be described by trend functions unless the development 
of time series corresponds to a particular function of time (for example: linear, quadratic 
and exponential). 
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Table 2 The Results of Selected Indicators 



2006 

2007 

2008 

2009 

2010 

Number of insurance 
contracts 

10 010 546 

10 119 438 

10 104 445 

9 349 600 

8 919 070 

Gross premium written 
per insurance contract 

4 718 

5 349 

5 631 

6 442 

8 046 

Premium per capita 

4 601 

5 243 

5 456 

5 741 

6 824 

Insurance penetration 

1.35% 

1.41% 

1.42% 

1.54% 

1.82% 


2011 

2012 

2013 

2014 

2015 

Number of insurance 
contracts 

8 675 566 

9 357 769 

8 060 735 

7 740 318 

7 392 770 

Gross premium written 
per insurance contract 

8 300 

7 699 

8 880 

9 197 

8 443 

Premium per capita 

6 860 

6 856 

6 810 

6 764 

5 920 

Insurance penetration 

1.79% 

1.77% 

1.75% 

1.65% 

1.37% 


2016 

2017 




Number of insurance 
contracts 

5 996 463 

5 865 132 




Gross premium written 
per insurance contract 

9.937.65 

9 817.51 




Premium per capita 

5 640 

5 427 




Insurance penetration 

1.25% 

1.14% 





Source: own elaboration from (Czech Statistical Office, 2017a and 2017b), (Czech National Bank, 
2018) 


Linear trend function (line) has the following form (Arit et al, 2002): 

T,=Po+Pit ( 8 ) 

Quadratic trend function (parabola) has the following form (ArIt et al, 2002): 

T, = Po + Pit + (9) 

Exponential trend function has the following form (Arit et al, 2002): 

Tt=PoPl ( 10 ) 

To evaluate the suitability of the trend have been identified and assessed values of trend 
function forecast, values of the root mean squared error (RMSE) and values of modified 
index of determination (Rf,). 

RMSE (Arit et al, 2002): 

RMSE = J^ZLi(yt-ytr (11) 

where is modeled values at time t. 

Determination modified index (/?«), (Arit et al, 2002): 

( 12 ) 

Other indicators used for trend analysis include: p-value, t-test and F-ratio. Based on the 
results of these indicators, using the software STATGRAPHICS Centurion XVI was selected 
the best model - quadratic trend. 

Trend function forecast is: ft = - 6 259 260 000 + 6 718 730 OOOt - 155 071 tf 

Forecast for next two periods is - point for year 2018 CZK 65 669 400 000 (interval CZK: 
50 955 300 000 - 80 038 360 000) and point for year 2019 CZK 64 789 700 000 (interval 
CZK: 49 183 000 000 - 80 396 400 000). Compared with results of previous published 
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analysis (Benetti, 2018) the point estimation was for year 2017 CZK 70 511 000 000 
(inten/al CZK: 56 552 400 000 - 84 471 300 000) and point for year 2018 CZK 
70 729 300 000 (interval CZK: 55 850 200 000 - 85 608 400 000). The estimation for 
year 2017 was 13 148 317 000 higher. 

Figure 4 Time Series Equalization by Quadratic Trend and Forecast of Development for 
Next Two Years 


Time Sequence Plot for Col_2 
Quadratic trend = -6,25926E6 + 6,71873E6 t + -155071, t'‘2 


actual 
forecast 
95,0% limits 


1990 1995 2000 2005 2010 2015 2020 

ColJ 


Source: own elaboration 

4 Conclusions 

The predicted development of the gross premiums written in life insurance according to 
the selected time series model for the following two periods - 2018 and 2019 - has a 
decreasing tendency. If the model prediction would be fulfilled, it would indicate a positive 
development in the use of life insurance products. However, it is questionable whether 
declining trends in the use of traditional life insurance products, death and survival 
insurance, rather than suggesting a change in clients' interest in other products - such as 
the life insurance product linked to the investment fund. On the contrary, the increase in 
the use of life insurance products that are linked to the investment fund does not 
necessarily imply a positive development in the use of life insurance products, as the 
investment life insurance products are not the classic investment products but rather the 
investment instrument (when the reasonable amount for the risk of death is not met). This 
could be a basic research question for further research. From the above results, it can be 
assumed that the development of written life insurance has unhealthy development on the 
Czech insurance market. The situation with the investment life insurance product is very 
unstable. From the results above, it can be assumed that the development of written life 
insurance has unhealthy development on the Czech insurance market. The situation with 
the investment life insurance product is very unstable. Already in the press, information 
was received in the press that many clients of insurance companies are suing for the 
invalidity of the investment product life insurance product. Not only from this point of view 
can the product of investment life insurance be more a threat than a market opportunity. 
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Abstract: This paper deals with the analysis of development of corporate bankruptcies in 
the Czech Republic over the last decade. Corporate bankruptcies are an inherent element 
of the market economy. In the Czech Republic in 2006 was published a law no. 182/2006 
Coll., On Bankruptcy and Its Resolution (Insolvency Act), which came into effect from 
January 1st, 2008. This law came into effect just at a time when the new financial crisis 
started getting stronger. This crisis has affected the development of corporate bankruptcies 
not only in the Czech Republic but also in other countries. Corporate Bankruptcies 
(Mg_czyhska, 2009) are the necessary selection mechanism in the world of business and 
have an important rationalizing function - they rid the market of entities that are unable 
to meet the appropriate efficiency requirements. The aim of this paper is to analyze the 
development of corporate bankruptcies - the comparison between the development of 
corporate insolvency proposals and corporate bankruptcies (using total and monthly data) 
in the Czech Republic over the last decade - in the period 2008 to 2017 with a forecast for 
2018. The software STATGRAPHICS Centurion will be used for this analysis. The data 
needed to analyze the development of corporate insolvency proposals and corporate 
bankruptcies has been taken over from the company Creditreform, s.r.o. Czech Republic. 

Keywords: corporate bankruptcy, corporate insolvency proposals, development, financial 
health. 

JEL codes: G31, G33 

1 Introduction 

From January 1st, 2008 the law no. 182/2006 Coll., On Bankruptcy and Its Resolution 
(Insolvency Act), which was published in 2006 came into effect. This law regulates not only 
bankruptcies of companies, but also personal bankruptcies. In the Czech Republic Boksova 
and Randakova (2015), Boksova et al (2014), Hospodka et al (2015) and Maixner et al 
(2014) published analysis results of personal bankruptcies in recent years. In this view 
bankruptcy models (Camska, 2012) and basic characteristics of enterprises, which are in 
insolvency (Camska, 2013), are very important. The analysis of the business property's 
changing trends of the entity should be one of the most important tasks of the financial 
analysis for the assessment of the financial situation of the enterprise (Paksiova, 2017). 
Detailed analysis of corporate insolvency during the crisis years (with data analysis from 
2008 to 2013) were published by Kislingerova and Schoenfeld (2014), Benetti (2016 a, 
2016 b and 2017) and forecasts of corporate insolvencies for the period 2013-2017 were 
published in 2013 by Kislingerova (2013), Benetti (2017). However, no one has engaged 
in research of corporate bankruptcies within individual regions in the Czech Republic and 
their effects on their development (or economic performance). 

The aim of this paper is to analyze the development of (using total and monthly data) 
corporate bankruptcies - the comparison between the development of corporate insolvency 
proposals (it means according to the law no. 182/2006 Coll., at the insolvency court filed 
a petition to initiate insolvency proceedings) and corporate bankruptcies (it means 
according to the law no. 182/2006 Coll., the debtor is in bankruptcy, if he has more than 
one creditor, a pecuniary obligation for more than 30 days after maturity, and he is not 
able to repay at the same time) in the Czech Republic over the last decade - in the period 
2008 to 2017 with a forecast for 2018. The software STATGRAPHICS Centurion will be used 
for this analysis. The data needed to analyze the development of corporate insolvency 
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proposals and corporate bankruptcies has been taken over from the company Creditreform, 
s.r.o. Czech Republic. 


2 Methodology and Data 

In the research, scientific methods were particular used: induction, comparative analysis, 
synthesis of partial knowledge, elementary statistical analysis and dependence analysis. 

For elementary statistical analysis were used the following selected three indicators 
(Hindis, et al, 2000): 

• the first difference (absolute gain, lAt in - for corporate insolvencies and lAt ba - for 
corporate bakruptcies) (1) 

jAf=A,-Af_j. (1) 

• the average absolute gain (2) and 


A 


IlA, 

t=2 

n-\ 


_ yn-yi 

n-\ 


• the average growth coefficient (3) 



(2) 


(3) 


where n is the number of values (in this paper n = 120). 

For the dependence analysis, the software STATGRAPHICS Centurion XVI was used. For 
the analysis were used secondary data from Creditreform (2017). 


3 Results and Discussion 

The results of elementary statistical analysis, by selected three characteristics, of 
development of number of corporate insolvency proposals and corporate bankruptcies are 
given below. The basic development of number of corporate insolvency proposals and 
corporate bankruptcies with development of its first difference illustrates Figure 1. 

According to the development of the values specified in Figure 1 can be deduced that the 
observed characteristics were examined over a period of very fluctuating development. For 
this reason, does not make sense to describe the examined values other statistical 
characteristics (such as e.g. coefficient growth, growth rate and increase rate). For a basic 
overview of the development of the examined values sufficient to indicate the results of 
absolute average gain and average growth coefficient. 

The result of average absolute gain is for corporate insolvencies proposals -0.04202 and 
for corporate bankruptcies 0.529412. 

The results of average growth coefficient are for corporate insolvencies proposals 0.999594 
(which corresponds to -0.0406%). and for corporate bankruptcies 1.020736 (which 
corresponds to 2.0736%). 
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Figure 1 Development of Number of Corporate Insolvency Proposals and Corporate 
Bankruptcies with Development of its First Difference 


1/2008 1/2009 1/2010 1/2011 1/2012 1/2013 1/2014 1/2015 1/2016 1/2017 

1000 - - - -- - - - -- - - - 250 

950 -- 



-500 -100 

Month/Year 


•The number of corporate insolvency proposals 9 lAt IN 
•The number of corporate bankruptcies • lAt BA 

Source: author from Creditreform (2018) 


The automatic forecasting function was used for the forecasting of the corporate insolvency 
proposals and corporate bankruptcies in Czech Republic. The ARIMA (0,1,2) model was 
selected for the forecasting of the corporate insolvency proposals by the results of the p- 
value, the standard error, the root mean squared error (RMSE), the mean absolute error 
(MAE), the mean absolute percentage error (MAPE), the mean error (ME) and the mean 
percentage error (MPE). The results of selected indicators for different ARIMA models see 
in Table 1. Forecasted values of number of corporate insolvency proposals for the Czech 
Republic for January 2018 was point value 113.219 and from February to June 2018 was 
115.449. The number of corporate insolvency proposals which was reported (Creditreform, 
2018) for January 2018 was 121. The forecast by the selected model was accurate only 
95.04 %, which corresponds to the selected confidence interval. The number of corporate 
insolvency proposals which was reported for February was 112 and for March 131 
(Creditreform, 2018). The forecast by the selected model was 97.39 % for values in 
February, which corresponds to the selected confidence interval. The forecast by the 
selected model was accurate only 85.7 % for values in March, which does not corresponds 
to the selected confidence interval. If we change in the program Statgraphics the analysis 
options - by the ARIMA models we not optimize model order and not optimize parameters. 
By the using of function of automatics forecasting options we have another result - the 
ARIMA (2,2,2) model was selected with forecasting for January 2018 in value 111, for 
February 2018 in value 100 and for March 2018 in value 97. The forecast by the selected 
model was accurate only 90.99 % for values in January, 88.00 % for values in February 
and 64.95 %, which does not corresponds to the selected confidence interval. 
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Table 1 Results of Selected Indicators for Different ARIMA Models 


MODEL 

RMSE 

MAE 

MAPE 

ME 

MPE 

ARIMA(0,1,2) 

71.2976 

51.2254 

14.9138 

-0.51787 

-3.39436 

ARIMA(1,1,1) 

71.7079 

51.248 

14.8673 

-0.47211 

-3.383 

ARIMA(2,1,0) 

71.9718 

49.4441 

14.562 

-0.20137 

-2.99306 

ARIMA(2,1,1) 

71.4841 

50.8454 

14.7782 

-0.51198 

-3.33274 


Source: author 


For the forecasting of the corporate bankruptcies was by the results of the p-value, the 
standard error, the root mean squared error (RMSE), the mean absolute error (MAE), the 
mean absolute percentage error (MAPE), the mean error (ME) and the mean percentage 
error (MPE) selected ARIMA (0,2,2) model. Results of selected indicators for different 
ARIMA models see in Table 2. 

Table 2 Results of Selected Indicators for Different ARIMA Models 


MODEL 

RMSE 

MAE 

MAPE 

ME 

MPE 

ARIMA(0,2,2) 

22.4576 

16.9632 

12.5779 

-3.29357 

-3.93513 

ARIMA(0,1,1) 

22.7724 

17.2389 

12.6029 

1.45102 

-0.556413 

ARIMA(0,1,2) 

22.6982 

17.1836 

12.4361 

1.55363 

-0.407813 

ARIMA(1,1,1) 

22.7337 

17.1974 

12.4608 

1.57738 

-0.393204 


Source: author 


Forecasted values of number of corporate bankruptcies for the Czech Republic in January 
2018 was point value: 100, for February 2018 was 98, for March 2018 was 95. The number 
of corporate bankruptcies which was reported for January 2018 was 83, for February was 
84 and for March 120 (Creditreform, 2018). The forecast by the selected model was accurate 
only 83.00 % for values in January, 85.7 % for values in February and 79.2 % for values 
in March, which does not corresponds to the selected confidence interval. If we change in 
the program Statgraphics the analysis options - by the ARIMA models we not optimize 
model order and not optimize parameters. By the using of function of automatics 
forecasting options we have another result - the ARIMA (2,2,2) model was selected with 
forecasting for January 2018 in value 88, for February 2018 in value 83 and for March 2018 
in value 76. The forecast by the selected model was accurate only 95.40 % for values in 
January, 98.81 % for values in February and 79.2 %, which corresponds to the selected 
confidence interval. For values in March was the forecast by the selected model accurate 
only 63.33 %, which does not corresponds to the selected confidence interval. 

For dependence analysis will be used monthly data. Firstly, was conducted multiple variable 
analysis, summary statistics illustrated Table 3, results from correlations show Table 4 and 
Figure 2. 

The Table 1 shows summary statistics for each of the selected data variables. It includes 
measures of central tendency, measures of variability, and measures of shape. Of 
particular interest here are the standardized skewness and standardized kurtosis, which 
can be used to determine whether the sample comes from a normal distribution. Values 
of these statistics outside the range of -2 to +2 indicate significant departures from 
normality, which would tend to invalidate many of the statistical procedures normally 
applied to this data. 
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Table 3 The Summary Statistics from Muitipie Variabie Anaiysis 



The Number of 
Corporate Insolvencies 
Proposals 

The Number of 

Corporate 

Bankruptcies 

Count 

120 

120 

Average 

385.1 

151.35 

Standard deviation 

177.151 

39.4337 

Coefficient of 
variation 

46.0014% 

26.0547% 

Minimum 

94.0 

6.0 

Maximum 

903.0 

228.0 

Range 

809.0 

222.0 

Standard skewness 

2.02242 

-3.26109 

Standard kurtosis 

-1.02139 

2.61712 


Source: own elaboration 



Table 4 Correlation 



The Number of The Number of 

Corporate Insolvencies Corporate 
Proposals _ Bankruptcies 


The Number of 
Corporate Insolvencies 
Proposals 


0.1337 (Correlation) 


(120) (Sample Size) 


0.1454 (P-Value) 

The Number of 

0.1337 (Correlation) 


Corporate 

(120) 


Bankruptcies 

0.1454 



Source: own elaboration 


The Table 4 shows Pearson product moment correlations between each pair of variables. 
In this case is Pearson product moment correlation 0.1337. Pearson product moment 
correlation coefficients range between -1 and +1 and measure the strength of the linear 
relationship between the variables. Also shown in parentheses is the number of pairs 
of data values used to compute each coefficient. The third number in each location 
of the table is a P-value which tests the statistical significance of the estimated 
correlations. P-values below 0.05 indicate statistically significant non-zero correlations at 
the 95.0% confidence level. None form the analyzed pairs of variables have P-values below 
0.05. This is the reason, why is for this case the Pearson product moment correlations 
indicator not correct, we must use for example Spearman correlation coefficient. 

However, the results shown in Table 4 cannot be properly assessed without visualization - 
see Figure 2. 


Figure 2 Scatterplot Matrix 
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Note: 

CoLl = The Number of 
Corporate Insolvencies Proposals 

CoL2 = The Number of 


Source: own elaboration 




From the results in the Figure 2 it is evident that between variables is no correlation. 
Certainty as to whether between variables is or is not correlation will bring a result of the 
Spearman rank correlation, the results are given in Table 5. 


Table 5 Spearman Rank Correlations 



The Number of 

The Number of 


Corporate Insolvencies Corporate 

Proposals Bankruptcies 

The Number of 
Corporate Insolvencies 
Proposals 


0.0650 (Correlation) 

(120) (Sample Size) 

0.4781 (P-Value) 

The Number of 
Corporate Bankruptcies 

0.0650 (Correlation) 


(120) (Sample Size) 

0.4781 (P-Value) 


Source: own elaboration 


This table shows Spearman rank correlations between each pair of variables. These 
correlation coefficients range between -1 and +1 and measure the strength of the 
association between the variables. In contrast to the more common Pearson correlations, 
the Spearman coefficients are computed from the ranks of the data values rather than 
from the values themselves. Consequently, they are less sensitive to outliers than the 
Pearson coefficients. Also shown in parentheses is the number of pairs of data values used 
to compute each coefficient. The third number in each location of the table is a P-value 
which tests the statistical significance of the estimated correlations. P-values below 0.05 
indicate statistically significant non-zero correlations at the 95.0% confidence level. None 
from the analyzed pairs of variables have P-values below 0.05. 

From the above analysis results, it is clear that it has not been proved dependence between 
the number of corporate insolvencies proposals and the number of corporate bankruptcies. 

4 Conclusions 

This paper had as objective: firstly, to describe the development of the number of corporate 
insolvencies proposals and the number of corporate bankruptcies in the Czech Republic 
over the last decade - in the period 2008 to 2017 with a forecast for 2018. Secondly, 
analyze the dependence between these examinees variables. From the results of the 
analysis, it is clear that the development of the examined variables during the monitored 
period was highly variable (fluctuating). Dependence between examined variables could 
not be prove. 

For further research is recommended detailed analysis of corporate insolvencies proposals 
and corporate bankruptcies by region and then also in terms of business sectors. 
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Abstract: Although the Polish economy, labour market and retirement system have been 
going through serious changes over the last thirty years, the effective retirement age in 
Poland is still relatively low. The aim of the paper was to evaluate if the main reasons to 
retire among Polish pensioners have been changing through time. The analysis is based on 
the qualitative research carried out in November 2017 in a form of individual in-depth 
interviews (IDI) with seniors in different age groups (65-74; 75-84; 85+) for whom the 
old-age pension is a main source of income. Preliminary results have shown that seniors, 
despite of their age, tended to retire as soon as possible. Respondents aged 65-74 often 
indicated that during retirement they were continuing economic activity for a few years 
and some of them, who quickly retired and did not continue their work, expressed the 
opinion that from the perspective of time it was a wrong decision. Seniors in older ages 
(75+) reported disability or health problems as an important reason of early retirement 
and leaving the labour market (transition from disability pension to old-age pension was 
treated as a natural path). This factor was less visible in opinions of younger retires. Few 
of them pointed out that they retired as they wanted to take the advantage of a leisure 
time. A retrospective look at pension decisions indicated as the results of the conducted 
study may provide some interesting conclusions for public policies in the field of pension 
systems. 

Keywords: retirement, decisions, Poland, effective retirement age 
JEL codes: Dl, H55, J22, J26 

1 Introduction 

The process of inactivation of older workers is complex and influenced by different factors: 
individual features (health status, competencies, values and motivations) and institutional 
determinants of working lives, i.e. statutory retirement age (see i.e.: Barnes-Farrell, 2003; 
Chloh-Domihczak, 2017; Riedel and Hofer, 2013). The institutional factors, as recognized 
in many studies (see i.e.: Blondal and Scarpetta, 1998; Duval, 2003; Bassanini and Duval, 
2006), were important obstacles in prolonging working lives of workers. 

Since the early nineties of 20*^*^ century, Polish pension system has faced several reforms, 
of which the most important was the reform of 1999. This reform changed the structure 
(from mono to multi-pillar system), pension formula and methods of financing pensions 
(Bielawska et al., 2015). There are still few subsystems for military service, judges, 
prosecutors and farmers but the main mandatory retirement scheme covers most 
economically active people in Poland (non-agricultural workers, contractors and self- 
employed). The pension formula has been changed from DB to DC (NDC in the first public 
pillar) but in fact it is a hybrid solution as it still provides the guarantee of the minimum 
pension in its mandatory part for insured persons having minimum period of insurance (20 
years women and 25 years men). The early retirement has been successively phased out 
and limited to miners. The NDC formula was expected to keep people longer in employment 
and more eager to postpone retirement as it increases pension wealth (Palmer, 1999; 
Hoizmann, 2017). For full-career workers with average earnings it provides adequate 
pensions, but those with shorter employment records or with breaks in careers due to the 
childbirth or family care which are not sufficiently compensated, increases the likelihood of 
relative poverty (Chloh-Domihczak et al., 2012). 
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Most of the institutional factors of early retirement in Poland has been successfully phased- 
out. Additionally for a limited period of time, from January 2013 to September 2017, the 
retirement age started to increase by 3 months each calendar year from the level of 60 
years for women and 65 years for men, to reach 61 years 3 months and 66 years 3 months 
respectively for women and men. Since October 2017 the retirement age in Poland was 
brought to the 2012 levels, what caused the increase in number of pensioners by 500 
thousands). The consequences of decreasing the retirement age in Poland have been 
widely discussed in the literature also in terms of adequacy of future benefits (Szczepahski, 
2017). 

In this paper, the author investigates the motives determining the retirement decisions of 
seniors in different age groups in the light of institutional changes in Polish pension system. 
The paper aims to evaluate ex-post retirement decisions and seeks the answer for the 
questions if this retrospective view on timing the retirement has been changing through 
the decades. 

2 Methodology and Data 

To understand the motives of people in older ages determining their retirement decisions 
a qualitative research has been conducted in a form of individual in-depth interviews (IDI). 
Respondents were asked about the date of the retirement and the factors which influenced 
their retirement decisions. The interviewed persons were asked if they used any social 
transfers prior to the retirement, if they were entitled to early retirement and had they 
considered postponing the date of the retirement. The IDI scenario also contained the 
questions about the financial situation on the retirement, economic activity combined with 
taking the old-age pension. The qualitative research allowed to investigate the different 
reasoning leading to retirement decisions. The research also provided the opportunity to 
get a retrospective overview of undertaken decisions, what according to the knowledge of 
the author of the paper, is the first attempt of a such kind for the retirees in Poland. 

IDTs were conducted between October and November 2017 with 45 seniors, in three age 
categories: 

• 65 - 74 (17 interviews) 

• 75 - 84 (16 interviews) 

• 85 and more (12 interviews) 

For all respondents, the public pension was the main source of income of their households. 
Seniors who took part in interviews were additionally differentiated by sex, area of 
residence (urban and rural areas) and number of people in the household. The structure 
of interviewed seniors reflected a wide range of years spent on retirement that is from 2 
to almost 30. 

Outcomes of the IDI study presented in this paper are a part of the project titled 
"Retirement Risk in the Light of the Forecasted Changes of the Demand for Consumption 
Goods and Services of Seniors in Poland" financed by National Science Centre, Poland 
(UMO-2016/23/B/HS5/03768). 

3 Results and Discussion 

The oldest interviewed seniors retired at the beginning of the nineties of the 20‘'^ century, 
the youngest - two or three years ago. The time in which the respondents were approaching 
or reaching retirement age had an influence on making decisions about retirement. 

The main observations from the research indicate that most of the interviewed seniors 
decided to retire as soon as possible. For many of them it was natural consequence of the 
disability (especially for the oldest respondents, who were granted the disability pension 
prior to the retirement). Others linked the moment of retirement (acceleration or delay of 
the transition from work to retirement) with the level of income, health status, family 
relationships, as well as external factors, such as possibility to keep the employment in the 
coming years, bridging programs for people in pre-retirement age, etc.). 
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Those who had retired in eariy nineties, indicated that when they met the retirement 
quaiifying conditions, they used them immediateiy. It was a naturai response to the 
unstabie situation on the iabour market and the growing number of bankruptcies of 
enterprises (aiso these owned by the state). Within this group of the interviewed seniors 
the invaiidity aiso piayed a roie in retirement decisions. Up to 1997 the criteria for the 
invaiidity pension were iiberai and constituted a part of the sodai and economic poiicies in 
the beginning of transition from centraiiy-pianned to market-orientated economy. The 
disabiiity pensions repiaced the invaiidity pensions in 1997 and required the evaiuation not 
oniy the generai heaith status but its influence on the empioyment possibiiities. Therefore, 
the oidest respondents were pushed into retirement mainiy by the situation on the iabour 
market and the heaith status. In generai, they were recondied with the fact of retirement, 
then and now they have not seen any other possibiiity at that time. Some of them aiso 
underiined the roie of the pressure of the empioyers and other (younger) workers to ieave 
the workpiace. This aspect occurred in the opinions of respondents (aiso younger ones) 
despite their professionai status, education ievei or materiai status. An iiiustration of this 
phenomenon may be the foiiowing statement of one of the interviewed women: "I had 
been working in a company in a manageriai position. Because of my age (60), an 
atmosphere in the company was difficuit to accept. I feit it seriousiy harmfui". 

Between the younger respondents who retired 10-15 years ago the situation was more 
differentiated. There was a numerous group of retirees who deciared that they wanted to 
use the eariy retirement or bridging programs to get the benefit as soon as possibie, what 
underiines the institutionai factors influencing the retirement. It is worth to mention that 
eariy retirement had put restrictions on the possibiiity to continue empioyment by the ievei 
of income earned. Seniors with poor heaith or having the reiatives with heaith probiems 
treated the eariy retirement path as naturai. But those with reiativeiy good heaith often 
regretted that they ieft the iabour market, because the reempioyment was often impossibie 
due to the iack of the competencies in the new workpiaces. 

Interestingiy, a few women participating in the interviews, who resigned from work to take 
care of their grandchiidren, in the ex-post evaiuation of timing of retirement indicated that 
they couid continue empioyment and support their chiidren financiaiiy (i.e. by funding the 
babysitter). This view confirms the hypothesis that the ex-post evaiuation of the retirement 
timing may change among younger cohorts of retirees. 

Seniors who retired soieiy by their wiii, just to have "time to rest" were a few. There are 
some necessary conditions, which have to be fuifiiied to fuiiy enjoy the retirement, of which 
the most important are: sufficient income and good heaith status. 

The research indicates that youngest retires tend to continue empioyment on fuii or part- 
time formai or informai basis even up to reaching the age of 70 or higher. It is an 
interesting observation as the offidai statistics of the Sodai Insurance Institution show that 
reported periods of empioyment during retirement iast for maximum 24 months after 
retirement (ZUS 2017). Seniors, who combine the retirement with empioyment usuaiiy are 
more satisfied with their iife, not oniy in terms of better finandai situation. Those who 
retired when reaching statutory retirement age, as they were pushed into retirement by 
the younger workers, more often treated it as a ioss of opportunities for both sides. They 
reported that they couid share experiences, give advice to younger workers. 

It is worth to mention, that the heaith probiems or disabiiity as a main reason for 
retirement between the youngest respondents was pointed out very rareiy. 

To provide a broader context for retirement decisions of seniors in Poiand, Tabie 1 presents 
the changes in effective retirement age. Since the 1999 it has been systematicaiiy 
increasing, what was the resuit of phasing-out the eariy retirement and the episode of 
increase in retirement age (January 2013 - September 2017). 
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Table 1 Effective Retirement Age in Poiand 2000-2016 (Sodai Insurance System) 


Effective retirement age 

2000 

2005 

2010 

2015 

2016 

Men 

58.9 

58.4 

60.1 

62.8 

63.3 

Women 

55.9 

56.0 

59.5 

60.1 

61.0 


Source: Social Security Institution (ZDS) 


Over the last seventeen years the effective retirement age increased by 4.4 years for men 
and 5.1 years for women. This tendency may be stopped by the decrease in statutory 
retirement age in Poland effective from October 2017. In the end of 2017 the 
representatives of the government argued that decrease in retirement age was positive as 
40% of people who applied for the old-age pension (approximately 200 out of 500 
thousands people) were not economically active before claiming a pension. Therefore the 
earlier access to old-age pension allowed for protection against poverty (old-age pension 
was higher than other social transfers especially for those, who met the criteria for the 
minimum guaranteed pension). 

In this context it is worth to mention, that the recent study on unemployment of the 
workers age 50+ in Poland proves, that being close to the point at which they are eligible 
to receive pension benefits leads individuals 'wait' to fulfil these eligibility criteria instead 
of making an effort to maintain and facilitate their competencies on the labour market 
(Galecka-Burdziak and Gora 2017). Reversing the increase in retirement age may support 
this attitude and cause the serious consequences for further generations. The latest Ageing 
Report (European Commission 2018) confirms, that under "no policy change" scenario the 
participation rates of men and women in the labour market in all age categories will be 
lower that EU averages. In the NDC scheme it means that the replacement rates and 
benefit rates for retires in Poland may be one of the lowest in the EU. 

4 Conclusions 

Although the effective retirement age in Poland is still relatively low, the outcomes of 
individual in-depth interviews with seniors in three age groups show the changing attitude 
to the retirement. Despite the fact, that interviewed retires most often indicated that they 
retired as soon as it was possible, the reasoning for retirement timing and further economic 
activity is different in particular age groups. Between the oldest respondents, who spent 
on the retirement 30 years or more, there is a belief that in that time there was no other 
way for them then early retirement. These decisions were taken in unstable economic 
environment and were also connected with the health problems (disability). 

In the younger groups of respondents the issue of health status was not predominant. 
They more often declared to continue economic activity on the retirement for 5-10 years. 
Those of them, who quickly retired and did not continue their work, expressed the opinion 
that from the perspective of time it was a wrong decision, and few underlined it even 
though they resigned from work to take care over their grandchildren. It is worth to 
mention, that the respondents pointed out that still some employers and younger 
employees are not prepared for the changes in age structure of the labour force and tend 
to push older workers into retirement. 

The results shown in the paper indicate that young retires are more able and willing to 
work longer with the respect of their needs and capabilities. There is a need to strengthen 
the public policies in the area of inclusion the older workers on the labour market and 
informing about the consequences of early retirement with the NDC formula. 

When they lose their earning capability, the low level of pension deriving form relatively 
early retirement may be not sufficient to cover for basic expenses and thus put a pressure 
on the increase in other public spending. 
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Abstract: The insurance industry is one of the most important sectors of the economy. 
The insurance market is very much intertwined in the financiai markets, therefore 
assessment of its /eve/ is important. The assessment and anaiysis of the insurance market 
is done by using seiected indicators. The aim of the articie is determination and verification 
of the key assessment indicators for the insurance market by appiying the decomposition 
muiti-attribute methods and regression anaiysis. This paper is focused on the description, 
verification and appiication of the muiti-attribute decomposition methods AHP and ANP 
based on the Saaty pair comparison approach. The AHP and ANP methods are described, 
inciuding the computation procedure. The appiicabiiity of the methods is presented at the 
preferences determination. The iinear AHP and noniinear ANP methods are appiied. These 
methods are appiied for insurance market assessment, particuiariy, for determination of 
preference indicators for the assessment of the insurance market. We consider importance 
of setting the ratio for evaiuation indicators of the deveiopment of the insurance market 
by appiying Saaty methods in the framework of decomposition methods AHP and ANP 
(insurance penetration ratio, ciaims frequency ratio, concentration ratio, premium 
indicator, benefit indicator, number of insurance company indicator and more). 
Subsequentiy, a custom regression modei is created. 

Keywords: muiti-attribute methods, AHP, ANP, Key Assessment Indicators, Saaty Pair 
Comparison Approach, regression anaiysis 

JEL codes: C02, C4, G2, Gll 

1 Introduction 

Multicriteria decision-making is one of options, how to choose optimai variant of certain 
sets of variants. Oniy very rareiy it is possibie to find the very optimai variant which meets 
aii specified criteria. The soiution of decision-making probiem is more often a compromise 
variant, which meets just the most important criteria, whiie it does not meet aii the 
specified criteria the best. 

It is preferabie to take into account more than one decision-making criterion when making 
the decision. Aithough may arise a situation, where the choice of options has been used 
oniy a singie evaiuation criteria. Conditions for the quantitative nature of the criteria wouid 
then be enough to organize a variant according to the vaiues of the criteria and the variant 
with the highest or the iowest vaiue wouid be the best (optimai) option. However, there 
are reiativeiy a few decision-making probiems with monocriteriai character. More and more 
frequentiy, it is possibie to meet with probiems, when the soiution variants shouid be 
assessed using a iarger number of evaiuation criteria. Such decision-making probiems then 
have the character of muiticriteria decision-making. It is necessary to determine the goais 
of decision-making for the appiication of methods of function evaiuation of variants and 
criteria of decision-making. 
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The aim of the article is to describe the multi-attribute methods AHP (analytic hierarchy 
process) and ANP (analytic network process), and their applications to verify the simplified 
example of determining weights partial indicators of the evaluation of the development of 
the insurance market. Qualitative, quantitative and other indicators of the level of the 
insurance market are considered in the study. 

2 Methodology Description of the multicriteria decision making 
evaluation of alternatives 

The aim of the application of the multi-criteria decision making evaluation of variants is 
primary finding the best (optimal) variant and layout of these variants from the best to the 
worst. The best option is usually a variant of the compromise. The compromise solution is 
the least distant one from the ideal variant, or the furthest away from the variants of basal, 
while the ideal option is the one that has all the criteria with the best possible value. On 
the contrary, variant with the worst values of the criteria is the basal variant. Ideal and 
basal variants are usually hypothetical. If the ideal variant really existed, it would be at 
the same time, a variant of the optimal solution. However, this situation usually does not 
occur and therefore any selected solution is the solution to the compromise. Compromise 
variant must be undominated in all tasks, which means that there is no dominating variant 
among decision-making variants (Ramfk, 1999). 

Criteria and methods of determining the values of the criteria 

Alternatives are specified by using variants and the measurement of satisfaction depends 
on each variant. Determination of the criteria is difficult process, which requires certain 
knowledge of the area. The criteria used to selection of the most appropriate variants can 
be classified according to several aspect. Firstly it's possible to divide criteria as maximizing 
(income, profit) or minimizing (cost, loss) according to the level of desirable values. 
According to the type Secondly it is possible to divide criteria into qualitative and 
quantitative. These are expressed in the units of measurement. 

For calculations and comparison it is usually desirable for specified criteria values yij to be 
normalized the unit interval, i.e. 

X, e [0;l] (1) 

Generally it is possible to obtain these values of the criteria from the sub-functions of the 
utility (value) as 

Xij=u(y,) (2) 

Utility of the criteria, which acquire the worst values is equal to 0 or close to 0, and the 
utility of the criteria with the best value is equal to 1. 

Saaty method AHP and ANP will be used in the application part of the study, therefore the 
following description will be focused on these methods. 

Saaty's method of pairwise comparison 

The Saaty's method of weights determination of the criteria can be divided into two steps. 
The first step consists of a pairwise comparison when finding the preferential relations of 
criteria pairs. It is presented as so-called Saaty's matrix S. This matrix is symmetric with 
elements sij. It is possible to determine also the size of this preference expressed by a 
certain number of points from the selected point scale in addition to the direction of the 
preference of pair of criteria. Scale of relative importance (descriptors) was recommended 
by Saaty and it is shown in Table 2. Other values can be used to express sub-preferences. 
The strength of preferences is expressed in the interval e [0;9]. The result of this step 
is to obtain the right upper triangular part of the matrix size preferences (Saaty's matrix). 
The diagonal element have to be s,j = 1 and for the inverse elements (in the lower left 
triangular part of matrix) is true the following: 
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(3) 


The elements Saaty matrix are estimated shares of weights of criteria Vi and vj, so: 



The scales can be obtained in the following manner: 


with the condition =1. 

Because of difficulty it is possible to obtain the weights using an algorithm based on the 
geometric average. 

min ^ ^ ^ [in 5, j - (in v, - In )] , (6) 

with the condition =1. 

The final solution is based on the geometric mean of rows (Saaty, 2010): 



(7) 

Table 1 Recommended Point of Scale with the Descriptors by Saaty 


The number of 
points 

Descriptor 

1 

Element A and B are equally important 

3 

Element A is moderately more important than element B 

5 

Element A is strongly more important than element B 

7 

Element A is very strongly more important than element B 

9 

Element A is extremely more important than element B 


Source: Saaty (2006), own processing 


The sign of relevant evaluation is the consistency of Saaty's matrix, in other words when 
the elements satisfy the condition of transitivity the most. It should be emphasized that in 
many methods this aspect is not accounted. Consistency can be measured using the 
coefficient of consistency CR (Consistency Ratio). The coefficient for consistent evaluation 

Cl 

should be C/?<0,1. Consistency ratio is calculated as following CR = —, where 


-, (Saaty, 2010). The characteristic number of the matrix 
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1 ^ / \ 

determined by various procedures. One option is whiie wis a 

vector and {S-w)^ is the /-th eiement of the vector. Furtheriy R1 (Random Index) is 
derived from an empiricai examination and reaches the foiiowing vaiues depending on the 
number of criteria, see in Tabie 3. 


Table 2 The Vaiue RI According to the Number of Criteria 


N 1 

2 3 4 5 

6 

7 8 9 10 

RI 0,00 

0,00 0,52 0,89 1,11 

1,25 

1,35 1,40 1,45 1,49 


Source: Saaty (2009), own processing 

Multi-attribute methods AHP and ANP 

Weights or vaiues of criteria are in the case of decomposition tasks set by graduai 
decomposition from the goai, giobai groups of criteria, sub-groups, to the the initiai sub¬ 
criteria and variants. For AFiP method these iinkages may be iinear and for ANP method in 
the shape of a pyramid or noniinear with feedbacks. Evaiuation of preferences (weights) 
of the criteria is carried out using the Saaty's method of pairwise comparison. 

Locai weights (preferences) of the subgroups or indicators with regard to the specified 
purpose are determined by using Saaty's method of pairwise comparison. The next step is 
caicuiation of the giobai weights inciuding the initiai sub-weights. The sum of aii sub¬ 
weights is equai to one. 

In AFiP method can be used anaiyticai procedure and aiso method of supermatrix. In the 
ANP, it is possibie to caicuiate giobai weights by using oniy the method of supermatrix 
(Saaty, 2010). 

For analytical method AHP the indicator subgroup weights are obtained as foiiows, 
w. j = V. - v- j where w. j is giobai weight ofj-th indicator and /-th group, v,. is iocai weight 
of /-th group and v. j is iocai weight of j-th indicator and /-th group. By this way we can 
graduaiiy get aii the giobai weights of primary indicators. 

The procedure for the caicuiation of sought weights in case of AFiP and ANP supermatrix 
method can be divided into three steps: 

• First step is determination of defauit supermatrix W In Fig. 1 is shown supermatrix. 
The iocai weights v.j are typed to the coiumns inside this supermatrix W. The 
weights of criteria are highiighted from ^21 to e 2 ,n 2 according to the purpose 
(criteria) Tabie 1. 

• Subsequentiy the defauit supermatrix is transformed into the weighted supermatrix 
W so, that sums of coiumns are equai 1. 

• The iast step is the caicuiation of iimit (finai) supermatrix W *. This supermatrix can 
be caicuiated iike acyciicai weighted matrix as foiiowing = limVI^ * ,where W * 

is iimit (finai) supermatrix, is weighted supermatrix without existence cycie, 
and this supermatrix is k times ampiified. Giobai weights are found in the first 
coiumn considering the goai. 

3 Determining the preferences of the indicators assessment of the level 
insurance market according to the AHP and ANP 

We consider a task to set the weights (preferences) of evaiuation indicators of the 
deveiopment of the insurance market to appiy Saaty's method in the framework of 
decomposition methods AFiP and ANP. 
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Decomposition for AHP and ANP 

Decomposition is designed in two ways from the goai, categories of indicators and each 
indicator of the assessment of the ievei of the insurance market is. The first way is iinear 
system of AHP, see Figure 1, and subsequentiy the second is noniinear system ANP with 
typicai feedbacks. The intention is to determine the weights of individuai indicators of the 
assessment of the ievei of the insurance market by using AHP method and ANP method. 
Anaiyticai procedure and supermatrix method can be used in the case of AHP method. 

Quaiitative and quantitative indicators of the assessment of the ievei of the insurance 
market are taken into account for the purposes of the articie. Foiiowing indicators are 
inciuded among quaiitative indicators according to the subjective opinion of an expert: 
insurance penetration (IP) and ciaims frequency (CF). Foiiowing indicators are inciuded 
among quantitative indicators: gross premium (GP), insurance benefit (IB), number of 
conciuded insurance contracts (IC), average insurance premium on one insured contract 
(0IP), number of settied insurance ciaims (SIC), the average insurance benefit on one 
insured contract (0IB), number of empioyees (NE), number of commerdai insurance 
companies (CC), concentration of the insurance market (CM). 

Solution and the result for the method of supermatrix AHP and ANP 

Locai and giobai weights based on Saaty's method of paired comparison are caicuiated in 
this subchapter. At first the iocai weights are estabiished and then the giobai weights. 
Giobai weights are caicuiated by both AHP and ANP method. Anaiyticai procedure and 
supermatrix method were used in case of AHP. In the second case ANP, was used the oniy 
possibie way and it was supermatrix method. 

Table 3 The Resuit of AHP and ANP 


Goal 


Local 


Groups 


Global - 
analytical 
method 
AHP 


Global - 
supermatrix 
method 
AHP ANP 


75,00 

Quaiitative _ % 


25,00 

Quantitative % 0^ 


Insurance penetration 

33,33 

% 


25,00 % 

25,00 % 

19,44 % 

Ciaim frequency 

66,67 

% 

75,00 % 

50,00 % 

50,00 % 

38,89 % 

Gross premium 

28,36 

% 


7,09 % 

7,09 % 

11,81 % 

Insurance benefit 

23,24 

% 


5,81 % 

5,81 % 

9,68 % 

The number of conciuded 
insurance contracts 

14,81 

% 


3,70 % 

3,70 % 

6,17 % 

The average insurance 
premium 

10,58 

% 


2,64 % 

2,64 % 

4,41 % 

The number of settied 

insurance ciaims 

9,31 % 


2,33 % 

2,33 % 

3,88 % 

The average insurance benefit 

5,17 % 


1,29 % 

1,29 % 

2,15 % 

The number of empioyees 

1,83 % 


0,46 % 

0,46 % 

0,76 % 

The number of commerdai 

companies 

4,02 % 


1,00 % 

1,00 % 

1,67 % 

Concentration of the insurance 

market 

2,69 % 

25,00 % 

0,67 % 

0,67 % 

1,12 % 
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100,00 100,00 

2 ^ _ % 100,00 % % 100,0 % 

Source: own processing 

Determination of regression model 

Multi-criterial assessment is a subjective method, where the preferences are divided into 
the subjective feelings of decision-maker. Final order of idicators assessment of the 
insurance market level using AHP and ANP method was verified by regression analysis. 

Using regression analysis it is possible to study not only the relationship between 
dependent and independent variable, but also to find out the strenght of this relationship. 
In this part the indicators were divided into the same two groups qualitative and 
quantitavive, where subsequently for each group the regression model is created. The 
model was estimated without constant, because of more accurate results. 

To the group of qualitative indicators have been included insurance penetration and claim 
frequency. In this step it is necessary to choose dependet variable. As the most suitable 
indicator appears claim frequency. Independent variable remains insurance penetration. 
The results of model estimation it is advisable to test by F-test. The model was verified 
using F-test, which is used for verification of statistical significance of the model as a whole. 
According to the results of this test, see Table 5, the model is statistically significant. 


Table 4 The Result of F-test 




ANOVA^ 

b 



Model 

Sum of 
Squares 

df 

Mean 

Square 

F 

Sig. 

1 Regression 

4,973 

1 

4,973 

637,809 

,000^ 

Residual 

,125 

16 

,008 



Total 

5,097^ 

17 





Source: own processing 


In the case of the quantitative indicators the selection process was more complicated. The 
quantitative indicators is nine. As dependent variable was selected indicator of gross 
premium and other indicators are independent variables. Dependend variable was chosen 
based on their statistical significance. 

In modelling process and the gradual inslusion of explanatory variables can be used three 
ways. First option is called forward stepwise, it is the upward selection, when it starts to 
estimate empty model and gradually comes to adding statistically significant variables. The 
second opposite way is called backward elimination, where all statistically significant 
variables are included and gradually exclude insignificant variables. The third and last wy 
is, that first occurs to estimate coefficients by one-dimensional analysis and then the 
suitable variables are included in model. For the purposes of this paper the second way is 
choosen. 

In this part the regression model was estimated with dependent variable gross premium 
and others explanatory variables. Statistical significance was verified by F-test, the same 
like in previous model. According to the results of this test, it is possible to confirm the 
statistical significance of the model as a whole. The results of F-test, see Table 6. 

Table 5 The Result of F-test 


ANOVA^'’ 

Model 

Sum of Squares 

df 

Mean Square 

F 

Sig. 

1 Regressio 

n 

277737851214752 

832,000 

8 

347172314018 

44104,000 

21740, 

991 

,000 

Residual 

14371704054231, 

875 

9 

159685600602 

5,764 
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Total 

277752222918807 1 

072,000^* 7 




a. Dependent Variable: GP 

Source: own processing 

In the framework of the evaluation the materiality of indicators was taken into account the 
value of significance, which is determined by the statistical significance of each variable. 
The value of significance should be maximum around 0,05 for a significance level 95 %. 
When the value is higher than 0,05, the indicator is considered statistically insignificant 
and should be excluded from the model. 

Table 6 Final Regression Model 



Coefficients^ 

,b 



Model 

Unstandardized 

Standardized 

t 

Sig. 


Coefficients 

Coefficients 




B 

Std. Error 

Beta 



1 IB 

1,806 

,088 

,999 

20,519 

,000 

IC 

5,211 

,227 

,958 

22,925 

,000 

0IP 

25102,442 

1388,655 

1,055 

18,077 

,000 

SIC 

-56,205 

2,776 

-1,074 

-20,248 

,000 

0IB 

-4216,859 

250,568 

-,931 

-16,829 

,000 


Source: own processing 


The final order of variables was created by correlation matrix of these independent 
variables and response variable. The final order of the indicators was determined on the 
basis results of the correlation matrix. Correlation analysis is shown on Table 7. 

Table 7 Correlation matrix of variables 


Correlations 




GP 

IB 

IC 

SIC 

0IP 

0IB 

GP 

Pearson 

Correlation 

1 

,882” 

,976” 

,784” 

,841** 

,871” 


Sig. (2-tailed) 


,000 

,000 

,000 

,000 

,000 


N 

17 

17 

17 

17 

17 

17 

IB 

Pearson 

Correlation 

,882” 

1 

,906” 

,901” 

,623” 

,950” 


Sig. (2-tailed) 

,000 


,000 

,000 

,008 

,000 


N 

17 

17 

17 

17 

17 

17 

IC 

Pearson 

Correlation 

,976” 

,906” 

1 

,789” 

,708** 

,895” 


Sig. (2-tailed) 

,000 

,000 


,000 

,001 

,000 


N 

17 

17 

17 

17 

17 

17 

SIC 

Pearson 

Correlation 

,784” 

,901” 

,789” 

1 

,589* 

,725” 


Sig. (2-tailed) 

,000 

,000 

,000 


,013 

,001 


N 

17 

17 

17 

17 

17 

17 

0IP 

Pearson 

Correlation 

,841” 

,623” 

,708” 

,589* 

1 

,624” 


Siq. (2-tailed) 

,000 

,008 

,001 

,013 


,007 


N 

17 

17 

17 

17 

17 

17 

01 

Pearson 

,871” 

,950” 

,895” 

,725** 

,624** 

1 

B 

Correlation 








Siq. (2-tailed) 

,000 

,000 

,000 

,001 

,007 



N 

17 

17 

17 

17 

17 

17 


Correlation is significant at the 0.01 level (2-tailed). 




*. Correlation is significant at the 0.05 level (2-tailed). 


Source: own processing 
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Based on the results of the regression analysis, it is clear that the order of qualitative 
indicators is the same as in the case of multicriterial decision making, but the order of 
quantitative indicators is slightly different. 


Table 8 Final Order of the Key Assessment Indicators 


Indicators 

Order 

Claims frequency 

1. 

Insurance penetration 

2. 

Gross premium 

3. 

The number of concluded insurance contracts 

4. 

Insurance benefit 

5. 

The averaqe insurance benefit 

6. 

The averaqe insurance premium 

7. 

The number of settled insurance claims 

8. 

Concentration of the insurance market 

9. 

The number of employees 

10. 

The number of commercial insurance companies 

11. 


Source: own processing 


4 Conclusions 

The aim of this paper was to determine the preferences of indicators of evaluation of the 
level of insurance market using multi-attribute methods AHP and ANP on the basis of 
Saaty's method of paired comparison. Methods including multi-attribute decomposition 
AHP and ANP on the basis of Saaty's method of paired comparison were described. 
Subsequently analytical method and supermatrix method AHP were applied on the example 
of determination of preferences of indicators assessment of the level of insurance market. 
It was found that both approaches AHP and ANP lead to the same results and at the same 
time, that the results obtained on the basis of linear methods of AHP and non-linear method 
ANP differ significantly. 

Subsequently, the final order was verified by regression model. In the framework of the 
regression analysis were estimated of total two models. At first was estimated the model 
with qualitative variables, where the dependent variable was claim frequency. The second 
regression model was estimated using quantitative indicators, where dependent variable 
was gross premium. The results showed that the final order according to AHP and 
regression analysis for qualitative indicators was the same, but the order of quantitative 
indicators were slightly different. 
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Abstract: In the presented paper the relationships between fractal dimension and chosen 
non-fractal measures of risk are analyzed and discussed. The main objective of the study 
is to reveal the nature of these dependencies. Moreover, the article is aimed at analyzing 
whether the abovementioned relations are stable independently of the length of investment 
horizon considered and of period chosen. In the article prices of shares listed on the 
Warsaw Stock Exchange are studied using methods of correlation analysis (various 
correlation coefficients). Calculated values and results of various statistical tests enable to 
draw a few conclusions. First of all, it must be noticed that the main scientific hypothesis 
in case of risk measures like standard deviation ought to be rejected, while e.g. for the 
omega or Farinelli-Tibiletti ratio we are unable to do it. Moreover, it must be concluded 
that this regularity is valid independently of the length of the investment horizon and 
analyzed period of time. 

Keywords: fractal dimension, risk measurement, correlation analysis 
JEL codes: G17 

1 Introduction 

This study is devoted to the quantification of investment risk with particular emphasis on 
the relationships between risk measures. The inspiration for undertaking the presented 
research was the observation that, until now, the problem of existing relationships between 
the fractal dimension and other measures used in the quantification of investment risk has 
not been properly addressed. What's more, there are virtually no studies focusing on the 
identified problem. The analysis of the literature justifies the conclusion that the outlined 
problems are relatively poorly examined. 

Among various risk measures, the fractal dimension {box-counting dimension) should be 
considered as particularly interesting. It ought to be noted that this measure has not been 
proposed ad hoc, but its use is a logical consequence of attempts to replace the existing 
paradigm in finance science based on the use of Brownian geometric motion to modelling 
asset prices with the fractal market concept. As the basic idea behind this concept is to 
describe the observed prices by self-similar stochastic processes, the natural consequence 
of its adoption is the use of adequate instruments to allow for the analysis of the nature of 
this self-affinity. Thus, the fractal dimension is not so much gaining the right to exist in the 
world of self-similar trajectories of prices or rates of return, but rather becomes 
indispensable for the correct measurement of investment risk. Its use is therefore justified 
on theoretical grounds. 

The main purpose of the presented study is to analyze the correlation relationship between 
the possibly broad spectrum of measures used in the quantification of investment risk and 
the fractal dimension in relation to shares listed on the Warsaw Stock Exchange. 

In addition, the goal of the paper is to examine whether the length of the investment 
horizon for which risk measures are estimated influences the relationships between them 
and the fractal dimension. 

The third goal of the study is to analyze the time consistency of previously identified 
relations. 
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The main research hypothesis is that there are no significant reiationships between the 
fractai dimension and the non-fractai measures of investment risk, regardiess of the iength 
of the investment horizon for which they are caicuiated. 

As part of the second research hypothesis, it was supposed that the postuiated reiations 
are reiativeiy stabie over time. 

Whiie conducting the research, the author adopted appropriate statisticai methods. The 
obtained resuits aiiowed for a comparative anaiysis in reiation to the strength of the 
correiation reiationship between individuai risk measures and the fractai dimension as weii 
as its stabiiity over time. The studies were based on share prices originating from the 
Warsaw Stock Exchange. Aii quotations used come from the stooq.com website. The author 
used the MS Excei spreadsheet and the Visuai Basic for Appiications ianguage for the 
caicuiations. 

The present state of knowledge 

Conducting the iiterature research, the author noticed that the probiems raised in this 
study are virtuaiiy absent in the iiterature. Aithough the concept of a fractai dimension and 
a new paradigm based on the theory of the fractai market are present in the scientific 
discourse (Mandeibrot and Hudson, 2004), the issues of reiationships between investment 
risk measures and the fractai dimension remain unexpiored. 

In one of the first studies devoted to fractai empiricai anaiysis of quotations from the Poiish 
stock market, Zwoiankowska (2001) used the quotations of 21 companies and the WIG 
index ieveis in the years 1994-1998. She estimated both standard deviations of the 
iogarithmic return rates and the fractai dimension of the price series. The resuits for the 
same group of companies, however, referring to the iogarithmic and cumuiative iogarithmic 
rates of return, were presented in one of her papers (Zwoiankowska, 1999). The summary 
resuits for the entire period 1994-1998 are presented in the chart beiow (Figure 1). 

As Zwoiankowska conciudes, in the iight of the presented data, it is difficuit to postuiate 
the existence of significant reiationships between the fractai dimension and standard 
deviation. This statement, however, was not supported by any in-depth anaiysis or 
statisticai test, but oniy by a subjective assessment of ordering the indicated vaiues. 

Anaiogous considerations regarding stock exchange indices pubiished by the Warsaw Stock 
Exchange were carried out by Orzeszko (2010). It should be noted that although he 
calculated the standard deviations for the rates of return (though he did not specify them), 
the fractal dimension (using the Zwoiankowska method) - for index levels. The results are 
collected in the chart below (Figure 1). 

On the basis of the obtained results, Orzeszko formulates the conclusion that the fractal 
dimension and standard deviation lead to the ordering of the examined indices in a similar 
way, and then analyzes them in sub-periods. It should be noted that also in this case no 
formalized statistical inference methods were used, and the sample is very small. 

A similar analysis was presented by Zeug-Zebro (2015, 2016, 2017) and Miskiewicz- 
Nawrocka (2016) with reference to the standard deviation and taxonomic measure of 
investment attractiveness based on the Hellwig method (1968). The results obtained in the 
graphical form are summarized below (Figure 1). 

In further analyzes, the Authors do not analyze the relationship between the fractal 
dimension and other measures in a formalized way (because it is not the purpose of their 
work), but adopt the subjective assessment of rankings prepared for the presented 
companies. However, they point out to the small grounds for identifying possible 
dependencies. 

As indicated, there are no in-depth analyzes of the relationship between commonly used 
investment risk measures and the fractal dimension. For this reason, it was considered 
appropriate to carry them out, as discussed below. 
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Figure 1 Fractal Dimension and Standard Deviation 
Estimated for Various Companies and Indices 



fractal dimension 


Selected companies and the WIG index 
(Zwolankowska, 1999) 



fractal dimension 


Selected companies and indices 
(Zeug-Zebro, 2015, 2016) 



fractal dimension 

Selected stock indices 
(Orzeszko, 2010) 


Source: Own elaboration based on Zwolankowska (1999), Orzeszko (2010), 
Zeug-Zebro (2015, 2016) 


2 Methodology and Data 

An important issue faced by the author was selection of quantities from among the existing 
risk measures which can be adopted in further research. While making the choice, several 
criteria were adopted. In the first place, all measures taking into account in their structure 
apart from the risk also the level of expected income, were excluded from further 
considerations. Due to the fact that the goal of the study is to analyze dependencies 
between the fractal dimension and measures reflecting the riskiness of investments only, 
using the quantities comparing the income and risk does not seem justified (Bacon, 2013). 

Moreover, when making a choice, special attention was paid to measures of a universal 
nature, the use of which involves the adoption of relatively few additional assumptions. In 
particular, attempts were made to avoid measures requiring a priori assumption of the 
type of probability distribution or the stochastic process describing the observed rates of 
return. 

In addition, the function measures were removed from the examined quantities. For this 
reason, the analyzed set did not include variance or semi-variance of the rate of return, 
or, for example, the kappa coefficient (as functionally related to the omega coefficient) 
(Frey, 2017, Michalska and Kopahska-Brodka, 2015). 

Due to the fact that the paper analyses the quotations of stock prices, the measures specific 
to fixed-income instruments (such as duration) or derivative instruments (such as the 
Greeks) have been eliminated. 

In further considerations, the analyzed risk measures have been appropriately grouped 
due to the similarities resulting either from their construction, or due to the use of certain 


55 





probability distribution properties to measure them. The author finally identified 8 groups 
of risk measures by the way of a subjective assessment and they are compiled in Table 1. 

Table 1 An Adopted Division of Selected Investment Risk Measures 


Group 

Measure 

Group 

Measure 

Group 

Measure 


R 


yaR^.95 


Loss frac. 


s 


GaRgg^ 


BR{0) 


d 




BR{p) 




CVaR^g, 


8i 

A 

Q 


CGaRg 55 


Q(0) 


A' 


^,95;0,95 

G 

FT/ (0) 


A 


D 


ftUm) 


§2 



H 

dimg(z) 


LPM^{R,0) 


^max 




LPM^{R,/j) 


DaR^g, 




LPM,{R,0) 

D 

DD 




LPM,{R,ju) 


UI 




UPM^{R,0) 


PI 




UPM^{R,ju) 


LR 




UPM,{R,0) 


PR 




UPM,{R,iu) 


Sharpe 



B 

LSD^{R,0) 


P.Sharpe 




LSD,{R,0) 


P-Sharpe 




GSD^{R,0) 


BTRsHarpe 




GSD,{R,0) 


PCAPM 




LSD^{R,lu) 


P.CAPM 




LSD^{R,iu) 


P-CA.M 




GSD^{R,lii) 


BTRcapm 




GSD,{R,iu) 


Syst.risk 






Spec.risk 




Source: own elaboration 


The time series of closing prices for shares listed on the Warsaw Stock Exchange were 
analyzed based on the quotations provided by the stooq.com website. One of the initial 
problems was to determine the set of companies for the analysis and the length of time 
series used in further research. The only assumption that was adopted prior to the initial 
data analysis was the premise that the time series should represent the same period, so 
that the comparable risk measures could be obtained. In addition, it was considered 
desirable to have series with a similar number of observations. 

Based on the analysis of the data obtained, it was decided to qualify for further research 
companies for which the average number of quotations in the year was not less than 227 
(with an average of 252 quotations in a year), and the maximum interval in days between 
quotations was no more than 21 days. The adoption of less strict criteria does not lead to 
a significant increase in the number of surveyed companies, while the acceptance of more 
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strict ones results in a drastic reduction in the number of entities analyzed. Finally, in 
further research, the quotations of 58 companies (1 January 1998 - 31 October 2017, 
investment horizon length varied from 1 to 252 trading days), 87 companies (1 January 
2003 - 31 October 2007, 1 to 189 trading days) and 207 companies (1 January 2008 - 31 
October 2017, 1 to 126 days) were used. 

In the next step, the logarithmic and cumulative logarithmic rates of return for each 
investment horizon were calculated. If quotes of a particular company were not available 
for a given day, then they were replaced with the last available quote. Next, previously 
indicated risk measures were calculated for each investment horizon. As a result, in relation 
to the period from 1 January 1998 to 31 October 2017, 14,364 sequences of risk measures 
were available (each with 58 terms), for the period from 1 January 2003 to 31 October 
2007 - 10,773 (each with 87 terms), while for the period from 1 January 2008 to 31 
October 2017 - 7182 (each with 207 terms). 

When estimating the measures related to the Sharpe diagonal model or CAPM, it was 
necessary to select a market factor and an instrument playing the role of a risk-free 
instrument. In the first case, the broad market index was used, which is the Warsaw Stock 
Exchange Index, while in the latter, the WIBID TN rate (transformed into a logarithmic 
rate) was used. 

The main purpose of the paper is to analyze the relationships between the non-fractal 
measures of risk and the fractal dimension. For this reason, the focus has been on methods 
enabling the study of the strength and direction of potential dependencies. To this end, 
standard correlation analysis methods were employed. Different correlation coefficients 
were used, i.e. Pearson correlation coefficient, Spearman's correlation coefficient, Kendall's 
tau and correlation ratio (Domahski, 1990), (Kendall, 1962). Due to the possibility of 
statistically insignificant correlations, in the next step, the hypothesis of the null correlation 
coefficient between individual risk measures was verified with the use of appropriate 
statistical tests. The level of significance was assumed 0.05 in all the tests. 

3 Results and Discussion 

First of all, all the presented risk measures were calculated. If these measures were defined 
in relation to a certain threshold value, such as partial moments, the zero and the mean 
value were taken as the limit value. Because in addition to the relationship between the 
fractal dimension and the level of classical risk measures, the relationship between the 
fractal dimension and their fluctuations in time is also significant, additionally available for 
different time intervals, the measures were scaled by dividing them by the appropriate risk 
measure calculated for a time interval equal to one session. Both primary and scaled data 
were analyzed. 

In the next step, correlation coefficients were calculated and the null hypothesis was 
verified. Below, a graphic illustration for the investment horizon length of 1 session is 
presented (Figure 2). 

Since the analysis of the correlations between all the measures used and the fractal 
dimension would not be possible due to the limited size of this paper, it was decided to 
limit it to presenting a few of the most important ones. Guided by the importance and 
common use of a given quantity, it was decided to analyze the relationship between the 
fractal dimension and: standard deviation, standard semi-deviation (relative to zero), 
value-at-risk, ulcer index, conditional value-at-risk, largest individual drawdown as well as 
omega, beta coefficient for the classical Sharpe model, Farinelli-Tibiletti ratio to zero and 
bias ratio (Figure 3). 
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Figure 2 Correlation Coefficients and Correlation Ratio Between Selected Investment 
Risk Measures for 1-Session Logarithmic Return Rates on Shares of Selected Companies 
in the Period from 1 January 1998 to 31 October 2017 



-1 10 1 
Source: own elaboration 


Figure 3 Spearman's Rank Correlation Coefficient Between the Fractal Dimension and 
the Selected Risk Measures in the Period from 1 January 1998 to 31 October 2017 



Primary data Rescaled data 

Source: own elaboration 
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When analyzing the calculated values, several regularities can be noticed. Firstly, the 
quotient measures (bias ratio, omega, Farinelli-Tibiletti ratio) show little or no relation to 
the fractal dimension, both before and after the re-scaling. Secondly, the measures 
referring to extreme events (largest drawdown, conditional value at risk) are relatively 
strongly correlated with the fractal dimension in terms of their absolute level, while the 
scaled ones show rather negative relationships. Thirdly, classical volatility and stress 
measures (standard deviation, second partial moment, value at risk) are negatively 
correlated with the fractal dimension, both at their relative and absolute levels. A similar 
trend is shown by the beta coefficient and ulcer index. 

4 Conclusions 

The considerations carried out and analysis of empirical data give some ground to 
formulate a number of conclusions. 

Examining the relationship between the fractal dimension and other risk measures, it has 
been shown that in relation to the shares listed on the Warsaw Stock Exchange, the nature 
of these dependencies varies depending on the measure chosen. In the case of measures 
that can be described as measures comparing the shapes of the probability distribution 
with respect to a certain cut-off level (such as bias ratio, omega or Farinelli-Tibiletti ratio), 
the analysis shows that the fractal dimension is not linked with these measures. Lack of 
dependence is revealed in both static and dynamic aspects. Thus, irrespective of the length 
of the considered investment horizon, the information provided by these measures is 
different, and therefore simultaneous use of the fractal dimension and indicated quantities 
is expedient. The obtained result is also a natural consequence of the essence of the fractal 
dimension, which refers to the variability rather than the shape of the distribution 
describing the prices or rates of return. It should be noted that the main hypothesis was 
confirmed with reference to the above-mentioned measures. 

With respect to volatility and stress measures, such as standard deviation, standard semi¬ 
deviation, but also value-at-risk or ulcer index between the fractal dimension and the 
mentioned values, dependencies were found both in relation to their absolute and relative 
level - in both cases of negative nature. At the same time, the indicated relationships seem 
to get stronger along with the extension of the investment horizon, which is an additional 
confirmation of the hypothesis made by the author (Bula, 2013), (Bula and Pera, 2015), 
(Bula, 2017) namely that for short periods the increase in the fractal dimension means an 
increase in the risk level ceteris paribus, while for the lengthening investment horizons - 
its decrease - ceteris paribus. This study confirms the said hypothesis not only for a static 
but also a dynamic approach. Thus, for the indicated measures, the main research 
hypothesis should be rejected. 

For risk measures relating to extreme events, i.e. conditional value at risk or the largest 
drawdown, the conclusions are identical to the conclusions for the previously described 
group. The only difference is due to the fact that in the case of the indicated measures, 
their fall is considered to be equivalent to increasing the riskiness of investments, thus the 
direction of dependence is reversed (i.e. positive). The essence of things remains the same, 
which again confirms the hypothesis, but for a completely different set of risk measures. 

Flaving presented the nature of the relationship between individual risk measures and the 
fractal dimension, it should be noted that despite some variability resulting either from the 
number of companies surveyed or the number of available quotations, the relations are 
relatively stable over time, as demonstrated by comparative analysis carried out for the 
analyzed risk measures calculated for three periods: twenty-year, fifteen-year and ten- 
year. It is true that the analyzed periods were not separable, but in the author's view, the 
need to have an adequate set of quotations justifies the decision made. Thus, confirmation 
of the second research hypothesis was obtained. At the same time, it can be stated that 
the objectives set out by the author have been fully attained. 
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Abstract: Evaluating hospitals' efficiency in Poland is vita! considering in the light of limited 
public funds dedicated to healthcare. As such, employing a mechanism capable of 
identifying inefficiencies by hospital administrators would be conducive to the quality of 
the services delivered. The aim of this article is to ascertain the merits of efficiency 
measures as instruments of monitoring and distributing resources, by focusing on the 
clinical departments of provincial specialist hospital in Olsztyn in Poland. The hospital under 
perspective, provides diagnostics, therapy, care, specialist advice, education prevention 
and health promotion. Efficiency of hospital departments was measured using Data 
Envelopment Analysis (DEA). The distribution of efficiency and the ranking of clinical 
departments was compared across surgical and non-surgical departments' profile. Input 
and output data was collected from the hospital database for 19 578 patients admitted to 
14 departments between January and June 2017. The research shows that only 5 clinical 
departments (35.71%) run efficiently. These were the Departments of Hematology, 
Gynecology, Vascular Surgery, Rehabilitation and Ophthalmology. Most of them provide 
surgical procedures. The least efficient was the Department of Transplantology and General 
Surgery. The paper's findings could potentially inform manager's choices in relation to 
increasing efficiency. Since hospital managers have more control over their inputs, they 
may devote more attention to the examination of total inefficiencies generated by 
excessive input usage. 

Keywords: clinical department efficiency, data envelopment analysis (DEA), input, output 
JEL codes: M41, C67, 119 

1 Introduction 

Hospital health care occupies a special place in all health care systems, and it is the biggest 
consumer of health care financial resources in Poland and in most other developed 
countries. For instance, a considerable share (16-48%) of total health expenditure in OECD 
countries is devoted to the hospital sector. Hospitals are increasingly under pressure to 
improve their efficiency of operations, as well as improving the quality of the health 
services provided. This is due to the growing expectations of patients and the huge costs 
caused by demographic changes. On the other hand, the health care sector is characterized 
by limited inflow of financial resources whose rules of spending are subject to detailed 
regulations and supervision. Decision makers are increasingly presented with the challenge 
of reconciling the growing demand for health care services on the one hand, and the limited 
financial resources on the other (Nakagawa et al., 2011). 
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Public institutions' activities are not subject to normal competition rules and are not profit 
oriented. As governments' subsidies to public hospitals have been decreasing, more 
efficient use of available resources becomes essential for hospital administrators. As a 
result, the distribution of financial resources should be linked to the effectiveness of 
hospitals and other entities providing medical services (Grzesiak and Wyroz^bska, 2014). 

Efficiency is amongst the most pressing issues in health care and hospital efficiency is one 
of the key indicators of hospital performance. Efficiency is concerned with the relation 
between resource inputs (e.g. costs, in the form of labour, capital, or equipment) and 
either intermediate outputs (e.g. numbers of treated patients, waiting time) or final health 
outcomes (e.g. life years gained, quality adjusted life years - QALYs) (Palmer and 
Torgerson, 1999). From a measurement perspective, efficiency can be divided into 
technical and economic efficiency. In the theory of production and costs of organization, 
the third aspect of efficiency is also often used - allocative efficiency. Quite often when 
defining efficiency the authors make only the distinction between technical and allocative 
efficiency measures, which together comprises the overall (economic) efficiency, and scale 
efficiency (Varabyova and Schreyogg, 2013). 

Economic efficiency implies an economic state in which every resource is optimally 
allocated to serve each individual or entity in the best possible way while minimizing waste 
and inefficiency. In health care, economic efficiency implies that society makes choices 
which maximize the health outcomes gained from the resources allocated to healthcare. 
Inefficiency means that resources could be re-allocated in a way that would increase the 
health outcomes produced. Technical efficiency refers to the physical relation between 
resources (input) and health outcomes (output). It refers to the ability to obtain the 
maximum possible improvement in outcome (maximum output) from a given set of 
resources (inputs) or to minimize input factors to achieve a given outcome. (Ludwig, 2008). 
This paper analyzes only technical efficiency. 

In practice, various methods can be used to precisely determine which hospitals and their 
departments are more active and effective, and to indicate the factors affecting this 
efficiency. The methods of measuring effectiveness can be broadly divided into three basic 
groups (Suchecka, 2009): 

• ratio analysis - it is a quantitative analysis used to evaluate various aspects of an 
operating and financial performance, 

• parametric methods - e.g. Stochastic Frontier Analysis (SFA), Thick Frontier 
Approach (TFA), Distribution Free Approach (DFA), 

• non-parametric methods - Free Disposal Flull analysis (FDFI), Data Envelopment 
Analysis (DEA). 

Nonparametric methods are used to measure the technical efficiency of hospitals and 
enable the analysis of inputs and results (Vincova, 2005). Data envelopment analysis 
(DEA) is receiving increasing importance as a tool for evaluating efficiency and improving 
the performance of manufacturing and service operations for a wide variety of industries 
and institutions. In recent years, DEA has gained great popularity in healthcare branches 
and it has been extensively applied in productivity measurement, performance evaluation 
and benchmarking of organizational units, like hospitals, which use numerous resources to 
produce multiple products (Cook et al., 2014). There are many contributions in the 
literature regarding DEA effectiveness in health care sector. The scale of conducted 
research differs, e.g. research on the efficiency of hospitals within larger units (e.g. 
administrative) or research on health systems of individual countries. Areas of DEA 
application in health care sector also include physicians, nursing homes, and health 
maintenance organizations. 

An application of DEA in health care offers several advantages over other techniques. 
Comparison of three performance methodologies (a ratio analysis, regression analysis, and 
data envelopment analysis) showed that DEA is superior to other methods because it 
incorporates an optimizing principle rather than an averaging principle (Nyhan et al., 
2000). The DEA approach offers also other advantages over the other ratio methods, such 
as: 
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• it combines muitipie ratios into a singie ratio of productive efficiency; 

• it outperforms other methods in identifying sources and amounts of inefficiencies; 

• it compares each DMU (e.g. hospitais) to its peers and identifies benchmark fadiities 
for inefficient hospitais (Chiiingerian, 1990). 

Data enveiopment anaiysis (DEA) is a iinear-programming-based technique, estabiished 
for measuring the reiative efficiencies of units deiivering simiiar services, which are caiied 
decision making units (DMUs). The input and output data of the units under anaiysis show 
what is achieved with the technoiogy presentiy avaiiabie. The aim of the DEA is to estabiish 
the reiative efficiency of each DMU within a sampie and identify which units operate 
efficientiy and therefore beiong to the efficient frontier, and which of them operate 
inefficientiy. Increasing efficiency of inefficient DMUs is possibie by making appropriate 
adjustments in their outputs or inputs (Ancarani et ai., 2009). DEA has the advantage of 
being abie to deai with muitidimensionai nature of input/output variabies and measures 
efficiency for when muitipie outputs and inputs are simuitaneousiy present and provides a 
singie (reiative to best) productivity index that is generaiiy referred to as reiative efficiency. 

This paper empioys the enveiopment anaiysis (DEA) as a tooi for evaiuating the reiative 
technicai efficiency of hospitai wards at the Poiish pubiic hospitai in Oisztyn. This method 
provides a singie measure of efficiency of each ward and aiiows hospitai managers to make 
comparisons of hospitai departments using the same set of criteria (inputs and outputs). 


2 Methodology and Data 

This section introduces the key principies of the DEA as a productivity anaiysis tooi for a 
hospitai. Singie efficiency scores have been caicuiated and compared using hospitai wards 
as decision-making units (DMU). To the authors' knowiedge the caicuiation of ward-specific 
efficiency scores is not often the unit of non-parametric efficiency anaiysis, and thus the 
studies of efficiency within the hospitais, are very iimited. The majority of studies make 
use of the hospitai as the decision-making unit, rather than the hospitai ward (e.g. 
Steinman and Zweifei, 2003). The rationaie for not using hospitai wards as the preferred 
units of anaiysis is that intermediate outputs (e.g. discharges and patient days) and inputs 
(e.g. medicai equipment) are very heterogeneous across the departments representing 
various medicai fieids. This impiies that differences among wards as DMUs due to speciaity 
may be confused with differences in technicai efficiency (Ancarani et ai., 2009).On the 
other hand, the study of hospitai wards' efficiency couid shed further iight on manageriai 
and organizationai aspects of the centrai management poiicy concerning capacity. The 
organizationai structure of hospitai may vary, but departments serve as the core units of 
a hospitai. The decisions made in the ciinicai departments wiii determine the use of 
resources. This justifies viewing each ciinicai department as a singie decision making unit 
(DMU). 

This modei provides the efficiency score in the presence of muitipie input and output 
factors defined as: 


Efficiency = 


weighted sum of outputs 
weighted sum of inputs 


( 1 ) 


Assuming that there are n DMUs, each with m inputs and s outputs, the reiative efficiency 
score of a test DMU p is obtained by soiving the foiiowing modei proposed by Charnes et 
ai. (1978): 

max?fei^^ (2) 

( 3 ) 


VkUj > 0 Vfcj 


where 
k = 1 to s, 
j = 1 to m, 
/ = 1 to n, 
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Yki = amount of output k produced by DMU /, 

Xj 7 = amount of input j utilized by DMU /, 
i/k = weight given to output k, 

Uj = weight given to input j. 

The fractional program shown as (2, 3) can be converted to a linear program as shown in 
(4,5). For more details on model development see Charnes et al. (1978). 

ax Y.k=i VkVkp (4) 

s.t. 'ZY=iUjXjp = 1 (5) 

Ski^^fcyfci- YjliUjXji < 0 Vj 
Vk,uj > OVfcj 

The above problem is run n times in identifying the relative efficiency scores of all the 
DMUs. Each DMU selects input and output weights that maximize its efficiency score. In 
general, a DMU is considered to be efficient if it obtains a score of 1, and a score of less 
than 1 implies that it is inefficient. We used Data Envelopment Analysis Program (version 
2.1) to examine the data. 

The DEA analysis was conducted in a Polish specialist hospital. The hospital under 
consideration provides diagnostics, therapy, care, specialist advice, education prevention 
and health promotion. The unit of analysis was the hospital ward (DMU). Inputs and 
outputs data was collected from the hospital database and concerns 19 578 patients 
admitted to 14 departments between January and June 2017. DEA analysis has been 
performed on DMUs which produce only inpatient care in order to control their potential 
heterogeneity. The literature (Ancarani et. al., 2009) considers that the main source of 
heterogeneity among the DMUs is the one between units producing inpatient care versus 
those producing outpatient care. 

Hospitals treat a variety of patients using several different inputs. Inputs and outputs for 
the DEA analysis were derived based on previous healthcare studies (Kirigia, 2002). Most 
often, operating costs, the number of hospital beds and Full Time Equivalent (FTE), the 
number of personnel, total assets (assets), complexity of services measured by the number 
of clinical services offered, number of doctors and the number of beds are used as inputs. 
Whereas outputs include: the number of days of hospitalization, the number of surgical 
procedures, weighted admissions, number of surgical interventions. The input measures 
used in other studies regarding hospital wards were: doctors' and nurses' gross wages, 
total personnel costs and materials and energy consumption, whereas the output 
measures were: the number of in-patients and outpatients, bed productivity, and average 
turnover interval, number of bed-days, DRG points and income from medical activity (Al- 
Shayea, 2011; Grzesiak and Wyrozqbska, 2014). 

Finally, four input measures and two output measures were selected to measure the 
efficiency for each department. In this paper, medical wages (1), drugs (2) diagnosis 
tests (3) and the numbers of departments' beds are used as inputs. They are presented 
in table 1. The first three inputs were measured by costs. Costs in PIN were converted 
to Euros on the basis of average exchange rate of Polish National Bank (NBP) from 
07.05.2018 (1€ = 4,2513). 

The largest department, in terms of beds, is Gynecology-Obstetrics and Oncological 
Gynecology Department. In relation to of medical wages the most expensive is the 
Cardiac Surgery Department (1383,96€) and Anesthesiology and Intensive Care 
Department (1464,29€). The last one is also the most expensive in terms of drug costs 
(2494,34 €). 
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Table 1 Descriptive Statistics for Data Enveiopment Efficiency Modei Variabies Inputs 


Department of 

Medical 

wages 

costs(C) 

Drug 

costs 

(€) 

Diagnosis 
tests 
costs (C) 

Number 
of beds 



Mean(SD) 

n 

Rehabilitation 

273,70 

(138,33) 

48,48 

(76,24) 

5,75 

(18,63) 

5 

Transplantology and General Surgery 

158,53 

(328,41) 

185,10 

(629,23) 

97,88 

(142,14) 

20 

Anesthesiology and Intensive Care 

1464,29 

(1428,63) 

2494,34 

(4447,5) 

227,26 

(274,89) 

15 

Cardiac Surgery 

1383,96 

(1206,08) 

637,91 

(1397,4) 

54,17 

(60,91) 

20 

Endocrinology, Diabetology and Internal Diseases 

75,13 

(70,10) 

132,29 

(712,44) 

36,84 

(55,20) 

18 

Traumatic, Orthopedic Surgery and Spine Surgery 

84,01 

(65,71) 

50,39 

(98,66) 

32,67 

(60,73) 

35 

Neurosurgery 

86,30 

(83,41) 

127,78 

(309,87) 

70,79 

(150,62) 

30 

Gastroenterology 

150,97 

(166,61) 

80,86 

(239,85) 

83,72 

(89,70) 

16 

Neurology 

124,07 

(102,19) 

141,56 

(577,43) 

98,92 

(181,62) 

24 

Vascular Surgery 

107,76 

(140,81) 

123,03 

(315,38) 

175,67 

(257,34) 

20 

Ophthalmological 

42,70 

(41,31) 

43,93 

(84,76) 

2,75 

(16,56) 

18 

Hematology 

153,60 

(365,29) 

563,38 

(1015,5) 

60,15 

(212,40) 

14 

Cardiology 

62,66 

(96,60) 

61,55 

(214,69) 

16,91 

(39,64) 

45 

Gynecology-Obstetrics and Oncological 

Gynecology 

70,25 

(117,45) 

81,98 

(434,63) 

12,98 

(53,89) 

76 


Source: own elaboration 


There is no consensus regarding the measurement of hospital outputs. Generally, the 
chosen output vector depends on available data and problem to be analyzed (Magnussen, 
1996). In this paper we used as outputs number of bed days (1) and number of inpatients 
(2) that are presented in table 2. 

Table 2 Descriptive Statistics for Data Envelopment Efficiency Model Variables Outputs 


Department 

Bed days 

Patients 


Mean (SD) 

(n) 

Rehabilitation 

28,58 (11,66) 

98 

Transplantology and General Surgery 

4,98 (5,00) 

415 

Anesthesiology and Intensive Care 

12,04 (11,17) 

458 

Cardiac Surgery 

9,32 (7,04) 

472 

Endocrinology, Diabetology and Internal Diseases 

4,33 (3,14) 

892 

Traumatic, Orthopedic Surgery and Spine Surgery 

4,16 (2,91) 

934 

Neurosurgery 

5,05 (4,48) 

1120 

Gastroenterology 

3,82 (4,29) 

1122 

Neurology 

6,69 (5,11) 

1412 

Vascular Surgery 

5,88 (7,54) 

1528 

Ophthalmological 

2,41 (1,95) 

1582 

Hematology 

3,19 (4,23) 

1608 

Cardiology 

4,16 (3,38) 

3094 


Gynecology-Obstetrics and Oncological Gynecology 6,75 (5,22) 4843 

Source: authors' own elaboration 


The biggest clinical department in terms of number of patients is the Department of 
Gynecology-Obstetrics and Oncological Gynecology, accounting for almost 25% of all 
admitted patients to the hospital. The longest hospitalization took place at the 
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Rehabilitation Department (28,58 days) and at Anesthesiology and Intensive Care 
Department (12,04 days). On average, the shortest stay in hospital was in case of 
patients admitted to Ophthalmological Department (2,41 days). 

3 Results and Discussion 

The efficiency measures are summarized in table 3. It is important to note that efficiency 
scores range from 0 (totally inefficient) to 1 (100% efficient). Based on the paper's 
results out of the 14 departments included in the analysis, only 5 clinical departments 
(35,71%) run efficiently, while the remaining 9 (64,29%) were inefficient. Previous 
studies reported from 41,66 to 48,88% hospital departments run 100% efficient. For 
example Al-Shayea (2011) reported 4 out of 9 departments (44,44%) perceived as 100% 
efficient. In turn Hofmarcher et. al, (2002) reported that 20 of 48 operative departments 
and 22 of 45 non-operative departments had an efficiency level of 100%. We presume 
that these differences are related to the inputs and outputs used in DEA analysis, what 
is also confirmed in Magnussen and Nyland (2008) findings. Our study shows that the 
efficient departments with the highest score were the Departments of Hematology, 
Gynecology, Vascular Surgery, Rehabilitation and Ophthalmology. Among the efficient 
departments, 3 (60%) provide surgical procedures, which is similar to Al-Shayea (2011) 
findings which revealed that half of the 100% efficient departments were surgical 
(Obstetrics and Gynecology Department and Orthopedic Department). Among the 
inefficient departments, 1 department (11%) had an efficiency score between 91-99%, 
6 (66%) between 70-90%, and 2 (22%) a score below 50%. The least efficient was the 
Department of Transplantology and General Surgery (38,10% E). Al-Shayea (2011) 
reported 66,66% of hospital departments with efficiency score below 50%. The reason 
for such a low efficiency in the departments of the last group (with their efficiencies 
values maintained below 50%) is the highest levels for input expenditures relative to 
their outputs. Therefore, in order to increase their efficiencies, the input expenditures for 
those departments must be decreased through cost control policy. The efficient wards on 
average admit more patients per year than inefficient wards. The exception is the 
rehabilitation department, which admits the least number of patients, but on the other 
hand it features the highest number of bed-days. The frequent explanation is that large 
amounts of fixed capital in efficient departments allows for the spreading of fixed cost 
across a greater volume of output. Increasing of efficiency in other wards is possible e.g. 
by better utilization of existing equipment, eliminating duplications of services and/or 
equipment, the sharing of overhead costs such as laboratory and diagnostic facilities. 


Table 3 Efficiency Measures in Terms of Type of Department 


Department 

Efficiency 

(E) 

Surgical/n 

onsurgical 

Ranking 

Rehabilitation 

1,000 

NS 

1 

Transplantoloqy and General Surgery 

0,381 

S 

10 

Anesthesiology and Intensive Care 

0,714 

NS 

8 

Cardiac Surgery 

0,467 

S 

9 

Endocrinology, Diabetology and Internal Diseases 

0,745 

NS 

6 

Traumatic, Orthopedic Surgery and Spine Surgery 

0,878 

S 

4 

Neurosurgery 

0,706 

S 

7 

Gastroenterology 

0,865 

NS 

5 

Neurology 

0,897 

S 

3 

Vascular Surgery 

1,000 

S 

1 

Ophthalmological 

1,000 

S 

1 

Hematology 

1,000 

NS 

1 

Cardiology 

0,924 

NS 

2 

Gynecology-Obstetrics and Oncological Gynecology 

1,000 

S 

1 


Source: own elaboration 

The DEA approach has demonstrated that 64,29% of clinical departments run 
inefficiently, and they thus need to either reduce their inputs or increase their outputs in 
order to be rendered efficient. While the clinical departments' managers/doctors may 
have limited impact on outputs, they can seek to affect inputs. Due to the nature of 
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health case involving a better control of inputs than outputs, the DEA input oriented 
model is used to identify potential improvements applicable in the inefficient departments 
in order to become 100% efficient. Total inputs reduction needed to make inefficient 
clinical departments efficient are presented in table 4. 

Table 4 Total Input Reduction to Make Inefficient Clinical Departments Efficient 



Medical wages costs 
(€) 

Drug costs (C) 

Diagnosis tests costs 
(€) 

Department of 

Original 

value 

Predicted 

value 

Original 

value 

Predicted 

value 

Original 

value 

Predicted 

value 

Rehabilitation 

26822,45 

26822,45 

4750,90 

4750,90 

563,42 

563,42 

Transplantology 
General Surgery 

65790,86 

25072,76 

76816,21 

28384,74 

40620,83 

3872,42 

Anesthesiology and 
Intensive Care 

670645,30 

70002,60 

1142406,00 

47070,34 

104084,80 

59314,15 

Cardiac Surgery 

653228,00 

61111,61 

301095,20 

101370,70 

25567,54 

11946,31 

Endocrinology, and 
Internal Diseases 

67018,15 

49913,74 

118006,60 

55515,91 

32864,93 

6846,83 

Traumatic, 

Orthopedic Surgery 

78464,29 

54344,27 

47064,70 

41313,29 

30510,37 

2760,58 

Neurosurgery 

96654,09 

68239,64 

143119,80 

77396,63 

79288,69 

10663,74 

Gastroenterology 

169386,30 

71471,97 

90726,20 

78518,88 

93933,37 

57616,13 

Neurology 

175193,60 

139030,50 

199891,20 

179368,00 

139671,70 

125331,60 

Vascular Surgery 

164657,50 

164657,50 

187986,40 

187986,40 

268430,50 

268430,50 

Ophthalmological 

67553,54 

67553,54 

69493,22 

69493,22 

4358,43 

4358,43 

Hematology 

246982,80 

246982,80 

905910,50 

905910,50 

96726,47 

96726,47 

Cardiology 

193870,40 

171897,10 

190433,70 

176030,20 

52337,05 

19389,24 

Gynecology- 

Obstetrics 

340242,90 

340242,90 

397060,30 

397060,30 

62878,10 

62878,10 


Source: own elaboration 

In this table, the predicted value of an input variable represents the amount to which a 
given DMU can decrease its consumption of that specific variable. It is noticed that the 
Departments of: Transplantology and General Surgery; Anesthesiology and Intensive 
Care; Cardiac Surgery; Endocrinology; Traumatic, Orthopedic Surgery, in addition to 
departments in Neurosurgery; Gastroenterology; Neurology and Cardiology have to 
decrease all their input expenses by specific amounts in order to reach the targeted level 
shown in order to be efficient. If inefficient wards can reduce their inputs to the 
corresponding predicted target value, then, they would become efficient. In general, nine 
departments need to reduce their wage costs, drug costs and diagnosis tests costs in order 
to become efficient. The savings that can be achieved are considerable and in many cases 
exceed 90%. In the case of Cardiac Surgery Department medical wages should be lower 
by 91%, which would allow for savings in the amount of 592 thousand Euros. The largest 
suggested savings for drug costs relate to the Anesthesiology and Intensive Care 
Department (96%), and for diagnosis tests costs for Traumatic, Orthopedic Surgery and 
Spine Surgery Department (91%). 

4 Conclusions 

Clinical departments beside administrative and technical support and ancillary services 
are core units of a hospital (Magnussen, Nyland, 2008). Because hospital departments 
are the largest component of the hospital, to a large degree, efficiency of the clinical 
departments determines the hospital efficiency. The DEA analysis provides information 
about the surface were inputs are wasted and not utilized in production of hospital 
services. 

With this information, managers will be able to make informed choices in relation to an 
increased efficiency path. Since hospital managers generally have more control over their 
inputs, they may devote more attention to the examination of total inefficiencies 
generated by excessive input usage. However, examinations of output inefficiencies can 
also provide strategic direction for the hospital by indicating where to increase its 
efficiency. The DEA is more informative than the other efficiency measurement methods 
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and can be successfully implemented in situations in which multiple inputs are used for 
producing multiple outputs. Hospital managers can use DEA results as inputs in decision¬ 
making processes involving resource planning, allocation, and utilization. By analyzing 
output inefficiencies and excess inputs, managers can attempt to make hospital and 
health systems rational and efficient. 

The DEA not only allows for the identification of areas of improvement, but also indicates 
the realisation of the development. It also addresses questions regarding the strengths 
and weaknesses of the units and their optimal size. Systematic evaluation of units in the 
health care sector can bring considerable benefits to hospitals. The analysis and the 
results derived enhance the understanding of the effectiveness of various departments 
in comparison with other units. The results also indicate achievable results, scale of 
possible savings and factors that have the greatest impact on the units' efficiency. 
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Abstract: This paper provides an empiricai anaiysis of the reiationship between 
government expenditures on education and empioyment rates within V4 countries by 
comparison with European top performer: Germany. It is generaiiy known that education 
is nowadays the most important weapon of nations, recognized as the key driver of 
productivity and economic growth in the knowiedge-based economies. A framework for 
deveioping and weii-skiiied/educated workforce can be achieved through the motivation in 
the pubiic sector to create, share and transmit knowiedge. We start with the assumption 
that the higher ievei of education of the working age popuiation may cause an empioyment 
growth and thus can have a significant impact on economic growth overaii, since the 
sustainabie deveiopment of economy and society is cioseiy reiated to education. The goai 
of this study is to point out the reiationship between government expenditures on 
education and empioyment growth with aim to estimate whether government spending on 
education and the higher ievei of educationai attainment have a significant impact 
empioyment rates in seiected countries. 

Keywords: empioyment rate, education ievei, education, government expenditures on 
education 

JEL codes: 122, 123, J21, J24, H52 

1 Introduction 

In contemporary society the meaning of education has changed dramaticaiiy. Now we are 
witnessing the growing demand for inteiiectuai activities reiated to knowiedge production 
in aii spheres of sodai and economic iife. The question of reiationship between education 
and empioyment has been a subject of discussions for a iong time. The essentiai iink 
between education and economic deveiopment of the country has been reveaied aiready 
during the industriai age by such economists iike W. Petty, A. Smith, or J.S. Miii 
(Youngson,1959). From an economic perspective, education can be viewed as an 
investment in knowiedge and skiiis of popuiation. Speaking about investing in education, 
it is necessary to mention Schuiz (I960), who proposed to treat education as an investment 
in individuai that becomes an integrai part of a person receiving it, and therefore it 
consequences shaii be bandied as a form of capitai referring to the human capitai. The 
human capitai theory was popuiarized by Becker (1992) and it became one of the most 
important theories of modern economics. It puts emphasis on education of individuais, 
since the weii-skiiied iabour promotes economic growth, individuai weiibeing and poverty 
reduction. Vawda (2003) suggested that investing in peopie in form of government 
spending is criticai for economic and sodai deveiopment of the country, since it may heip 
to achieve greater equity and efficiency in education among young peopie. According to 
the Dissou, et ai. (2016), expenditures on education, schooiing and training wiii raise 
iabour productivity, earnings, improve generai weifare and foster economic growth. Never- 
ending iearning equips peopie with new skiiis, enabiing them to express themseives and 
criticaiiy evaiuate the worid around. Some researchers have aiso demonstrated that higher 
education makes empioyees more productive for carrying out their work (Ng & Feidman, 
2009; Kotur & Anbazhagan, 2014). Moreover, the schooiing promotes individuais to think 
creative and makes them abie to come up with new ideas and to think out of the box. 
Additionaiiy, better educated peopie can benefit from a higher income from their work and 
they are iess at risk of unempioyment. This fact has been pointed out by Mincer (1991), 
as he stressed that better educated workers can enjoy severai advantages over iess 
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educated people in the labour market: higher wages, greater upward mobility in income 
and carrier opportunities, and, finally, greater employment stability. Among other things, 
Hanushek (2009) asserted that education is an essential element in a global economic 
competition and investments in human capital will directly affect the improvements in 
productivity and national income, because national income rises directly with earnings from 
workers with more qualification and better skills. Promoting and supporting education 
should be, therefore, one of the top priority areas of government's development policy 
around the world. Relationship between higher level of education and employment has 
been demonstrated by Berger & Parkin (2009), as they found out that graduates with post¬ 
secondary and higher education are more likely to be employed in comparison to those 
who did not continue their studies after attaining a high school. 

The recent study "Education at a glance" prepared by OECD (2017), has shown an upward 
trend towards a higher education in OECD and partner countries. The Figure 1 
demonstrates the educational attainment rates (%) among 25-34-year-olds across OECD 
countries. 


Figure 1 Educational Attainment Rate Among Young Adults in OECD 



Source: Own elaboration from „Education at a glance 2017", OECD 


Since 2000, the labour force has become more educated across OECD and partner 
countries. The share of young people and adults with only one level of education, below 
secondary education, has tended to decrease over the monitored period and reached only 
16 % in 2016 on average across OECD countries. By contrast, we are witnessing the steady 
growth trend in demand for higher education. The share of young adults with tertiary 
education has increased over the period, from 26% in 2000 to the new high of 43 % in 
2016. 

The educational situation in V4 countries has been following the similar trend. The 
proportion of young adults with tertiary education increased from 11% to 33% in Czech 
Republic. At the same time, the number of young people with below secondary education 
hasn't changed dramatically over the mentioned period, from 8% in 2002 to 7% in 2016. 
Educational patterns in Slovak Republic followed the same trend as observed in Czech 
Republic. The change in educational attainment rates was slightly bigger in Hungary than 
in Czech Republic and Slovakia. The share of higher educated young adults has increased 
rapidly, from 15% in 2000 to 30% in 2016. This trend was followed by a declining number 
of young population with educational level below secondary education, from of 19 % to 
15%. The pattern of Hungarian educational attainment rates can be compared to the 
pattern in Germany, where the number of less educated people has fallen from 15% to 
13%, and the proportion of those with higher education have risen from 22% to 31% over 
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the whole period. The most striking change in higher education attainment rates among 
25-34-year olds was observed in Poland, where numbers have significantly increased since 
2000-16, from 14% to 43% and have reached an OECD's average. The share of young 
adults with lower education has also decreased dramatically, from 11% to 6%. 

Educational attainment is often used as a measure of the skills and knowledge available at 
the job market. It provides an initial information of employee's potential capabilities, which 
a prospective employer will use to decide whether or not the new employee will be hired. 
The fact that the level of education has a significant impact on the employment rates has 
been statistically demonstrated by OECD in Figure 2. 

Figure 2 Employment Rate by Educational Attainment in OECD 
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Source: Own elaboration from „Education at a glance 2017", OECD 


On average across OECD countries, employment rates for people with tertiary education 
tend to be higher than for those with lower than secondary education. The latest research 
has shown that 83% of the population among 25-34-year-olds with tertiary education is 
employed. The OECD average falls to 76 % for young adults with upper secondary or post¬ 
secondary non-tertiary education and to 58% for those without upper secondary education. 
This implies that individuals with tertiary education have greater chances to be employed 
in comparison with those who haven't attained a tertiary education. In the current context 
the economies and labour markets are highly dependent on sufficient supply of well- 
educated workforce. In Germany, on average employment rates are more than 30 
percentage points higher for those with tertiary education than for those who have not 
completed an upper secondary education. In Czech Republic on average 46 % among 25- 
34-year-olds with educational level below upper secondary is employed, those who have 
completed secondary education and those with tertiary have almost the same chance to 
be employed with employment rate on average of 78%. The employment rates by 
education level have followed the similar pattern in Germany, Hungary, Poland and 
Slovakia. The share of young adults with upper secondary and post-secondary non-tertiary 
education who are employed is on average 75% in selected countries. The proportion of 
those with tertiary education is on average about 84 %. Graduates with education level 
below upper secondary have greater opportunities in the labour market in Germany, with 
average rate of 56%. By contrast, the lowest employment rate of less educated people 
was observed in Slovakia, on average about 36%. Employment rates development across 
V4 and Germany confirms the trend that higher education leads to higher employability 
among 25-34-year olds. 

Gylfason (2001) insisted that faster economic development requires better education of 
population, and consequently it should be accompanied with higher spending on schooling 
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and training. At the same time, government spending on education and direct job creation 
couid be viewed as a potentiai engine for generating empioyment and thus reducing 
poverty and inequity, as argued by Abduiah, Harun & Jaii (2017). Likewise, Pirim, Ownings 
& Kapian (2017) examined the impact of educationai expenditures on unempioyment rates 
and pubiic heaith, and conciuded that investment in human capitai has positive economic 
outcomes, since the higher spending on individuai s education has been associated with 
decrease in unempioyment rates, and hence increase in empioyment rates. 

2 Methodology and Data 

The methodoiogy of this study is mostiy based on the modei proposed by Grimaccia and 
Lima (2013). Authors confirmed a hypothesis of the positive impact of government 
educationai expenditures on empioyment growth. To test their assumption, they have 
designed a modei, as shown beiow: 

EMPL = f (GDP, EDU, UNIV), where (1) 

EMPL is empioyment rate of working age popuiation (%); EDU is GDP per capita; EDU is 
government expenditure on education (primary, secondary, tertiary totai % of GDP); and 
INIV is a share of working age popuiation with tertiary education (%). 

The modei used in this study was based on the modei proposed by Grimaccia and Lima 
(2013), with adding an addition variabie to the modei: government expenditure on direct 
job creation. To estimate the effect of seiected variabies on the empioyment rate in 
countries of Visegrad Group and Germany, the ordinary ieast squares (OLS) method on 
the panei data in Greti was used. The annuai data was obtained from the OECD database 
for the period of 2000 to 2014. The base modei was specified in the foiiowing functionai 
form: 


EMP = a + PiGDPit + P2GEXPEDUit + PsTEAjt + P4GEXPJ0Bit +£i, (2) 

where EMP is for dependent variabie: empioyment rate of working age popuiation (%); 
GDPit is independent variabie for GDP growth (%); GEXPEDUit is independent variabie for 
government expenditure on education (primary, secondary, tertiary, totai, % of GDP); 
TEAit is independent variabie for a share of working age popuiation between 25-64-year- 
oids with tertiary education (%); GEXPJOBit is independent variabie for government 
expenditure on direct job creation (% of GDP). 

3 Results and Discussion 

The main goai of this study was to test the hypothesis of the positive impact of the 
government educationai expenditures on empioyment rates in seiected countries. The 
second aim was to estimate an impact of tertiary education attainment and government 
expenditures on education and direct job creation on empioyment rate. Therefore, the 
muitivariate ordinary ieast squares regression modei inciuding aii seiected expianatory 
variabies have been buiit. The growth of GDP was seiected as a controi variabie in the 
modei. However, not aii expianatory variabies appeared to be significantiy reiated to the 
empioyment rate. Hence, the insignificant variabies with p-vaiue > 0,05 have been 
removed from the base modei. Tabie 1 shows the empiricai resuits of the finai modei: 


Table 1 The Finai Modei of Pooied OLS V4 Countries 


Variable 


Coefficients p-value 

Constant 


79,0949 2,10e-3i *** 

GEXPEDU 


-5,36007 6,16e-i° *** 

TEA 


0,274341 0,0112 ** 

Note: ***, **, * 
test, there is a 
square=7,3732. 

denote significance ieveis on 1%, 5% and 10% respectiveiy. R-Squared is 0,499551. According to White's 
heteroscedasticity presented in the model, LM = 17,3087. Residuals are not distributed normally, Chi- 


Source: own elaboration 
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Based on the OLS analysis, the total government expenditure on education and the share 
of population with tertiary education would appear to be significantly related to the 
employment rate in V4 countries. However, each unit increase in government expenditure 
on education is being associated with a decrease of 5,36007 units in employment rates. 
Consequently, the hypothesis of the positive impact of government educational 
expenditures on employment rates should be rejected. On the other hand, the tertiary 
education attainment of working age population positively affects the employment rates in 
V4 countries with each unit increase in tertiary education attainment being associated with 
0,274341 units increase in employment rates. 

According to the F-statistic of overall significance, the final model showed in the Table 1 is 
statistical significant, with p-value = 3,82e'® and R-Squared value of 0,499551, which 
indicates that the model explains approximately 50% percent of the variation in the 
dependent variable - employment rate. To determine whether the residuals follow a normal 
distribution, the p-value of a normality test was compared to the significance level of 0,05. 
The p-value = 0,025057 is less than the significance level, so the decision is to reject the 
null hypothesis (Ho: error is normally distributed) and conclude that residuals do not follow 
a normal distribution. The heteroskedasticity test showed the presence of 
heteroskedasticity with p-value=0,00395002, so the null hypothesis (Ho: 
heteroskedasticity not present) is to be rejected. The diagnostic test of cross-sectional 
dependence showed that the data is cross-sectional independent, with p-value=0,4503 the 
null hypothesis (Ho: no cross-sectional dependence) is not rejected. 

Since not all assumptions of ordinary least squares approach have been fulfilled, to fix the 
problem with heteroskedasticity and non-normality of residuals, the logarithmic 
transformation of the model was made. Table 2 shows the empirical results of the final 
model: 


Table 2 The Final OLS Model with Logarithmic Transformation V4 Countries 
Variable Coefficients p-value 

Constant _ 4,46572 _ 2,15e-^^ *** _ 

InGEXPEDU -0,413114 3,61e-i° *** 

InTEA _ 0,0848173 _ 0,00055 *** _ 

Note: ***, **, * denote significance levels on 1%, 5% and 10% respectively. R-Squared is 0,508736. According to White's 
test, there is a heteroscedasticity presented in the model, LM = 15,4833. Residuals are not distributed normally, Chi- 

square=7,68753. _ 

Source: own elaboration 

The data, shown in the Table 2, have been transformed using the logarithm function. As 
in the previous model, the total government expenditure on education and the share of 
population with tertiary education would appear to be significantly related to the 
employment rate in V4 countries. And again, the same counts: the hypothesis of the 
positive impact of government educational expenditures on employment rates is rejected, 
since each unit increase in government expenditure on education is being associated with 
a smaller decrease of 0,413114 units in employment rates. The positive effect of tertiary 
education on employment rates is being accompanied by 0,0848173 unit increase in 
employment rates with each unit increase in tertiary education attainment of working age 
population. 

This model is statistical significant with p-value of overall significance -2,27e'^ and it 
explains approximately 50% of the variation in the employment rates with R-Squared = 
0,508736. The data are cross-sectional independent with p-value of the cross-sectional 
dependence test =0,751942. However, the logarithmic transformation did not fix the issue 
of heteroskedasticity presence (p-value=0,0084851) as well as non-normality of residuals 
(p-value=0,0214128). To fix the problem with heteroskedasticity and non-normality was 
decided to use weighted least squares method (WLS), which yields greater efficiency than 
OLS. To identify what explanatory variable causes heteroskedasticity, the dispersion 
analysis was made. The variable tertiary education attainment has the highest dispersion 
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among other variables, so it has been chosen as a weight in WLS model. The results of the 
WLS analysis are shown in the Table 3: 


Table 3 The Final WLS Model V4 Countries 


Variable 

Coefficients 

p-value 

Constant 

78,8942 

l,18e-3o *** 

GEXPEDU 

-5,31577 

l,28e-9 *** 

TEA 

0,274287 

0,0083 *** 

Note: ***, **, * denote significance ieveis on 1%, 5% and 10% respectively. R-Squared is 0,488343. There is no 
heteroskedasticity presented. Residuais are not distributed normaiiy, Chi-square=7,53149. 


Source: own elaboration 


Results from the WLS analysis are very similar to the previous two approaches. The 
significant negative impact on employment rates across V4 countries has government 
expenditure on education with (3 coefficient = -5,31577, which means decrease in 
employment rates associated with each unit increase in government expenditure on 
education. Contrariwise, employment rates will increase by 0,274287 units, if tertiary 
education attainment among working age population increases by one unit. 

The WLS approach removed heteroskedasticity from the model. According to the F-statistic 
of overall significance, the WLS model is significant with p-value of 7,10e'^ and it explains 
approximately 48,8% of the variation in the employment rates with R-Squared = 
0,488343. There is no collinearity between explanatory variables presented. Flowever, the 
residuals are not normally distributed at significance level = 0,05 with p-value 
= 0,0231504. 

The same methodology was applied to estimate the unknown parameters in a linear 
regression model of employment rate in Germany. The results of logarithmic OLS model, 
which fixed the issue with heteroskedasticity, are shown in the Table 4: 


Table 4 The Final Logarithmic OLS Model Germany 


Variable 

Coefficients 

p-value 

Constant 

3,87392 

l,83e'i® *** 

InGEXPJOB 

-0,0433545 

0,0008 *** 

InGDP 

0,00606478 

0,5278 

Note: ***, **, * denote significance levels on 1%, 5% and 10% respectively. R-Squared is 0,733965. According to Breusch 
Pagan's test, there is no heteroscedasticity presented in the model, LM = 4,62606. Residuals are distributed normally, Chi- 
square= 1,35977. 


Source: own elaboration 


After removing all insignificant explanatory variables, the only variable that appeared to 
be significant was government expenditures on direct job creation. One would expect that 
the expenditure on job creation would have a positive impact on the employment rate, but 
in fact the reverse is true. Each unit increase in government expenditure on direct job 
creation is being associated with 0,0433545 decreases in employment rate. For comparison 
only: this variable did not appear to be significant in V4 countries and vice versa the 
significant variables in V4 models did not appear to be significant in model for Germany. 

According to the F-statistic, the model is significant as a whole, with p-value=0,002584 
and it can explain approximately 73% of the variation in the employment rate. Diagnostic 
tests showed that residuals are following the normal distribution (p-value = 0,506676); 
there in no heteroskedasticity presented in the model (p-value =0,0989611). 

Based on the results from the OLS model in Germany, it is not possible to confirm the 
hypothesis that the model proposed by Grimaccia and Lima (2013) is suitable for explaining 
the relationship between government educational expenditures and employment rates, as 
well as to identify the impact of other variables (tertiary education attainment, government 
expenditure on direct job creation) on the employment rates in selected countries. 
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4 Conclusions 


The main objective of this study was to identify the reiationship between government 
expenditures on education and empioyment rates within V4 countries and European top 
performer Germany. The study was based on the modei of the empioyment rate proposed 
by Grimaccia and Lima (2013). Based on the resuits of this study, the hypothesis of the 
positive impact of government educationai expenditures on empioyment rates has been 
rejected. The effect of government educationai expenditures has proved to be negative for 
empioyment rates in V4 countries, and even its impact has not been proven in Germany. 
This fact may be caused by severai aspects: the modei thus defined is not specified 
correctiy, this means that such combination of seiected variabies does not make sense 
from the statisticai point of view, or there is no direct reiationship between the government 
expenditures on education and empioyment rates. Therefore, it seem to be inappropriate 
to presume that empioyment rate can be directiy affected by the expenditures on 
education. Moreover, this modei did not appear to be weii suited for determining the 
reiationship as mentioned above, for severai reasons: there was a huge probiem with 
heteroskedasticity and non-normaiity in the residuais at significance ievei of 0,05, what 
means that the amount of error in the modei is not consistent across the fuii range of the 
observed data. Consequentiy, the amount of predictive abiiity in expianatory variabies is 
not the same across the fuii range of the dependent variabie. Thus, the modei does not 
fuiiy expiain the behavior of the system as a whoie. 
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Abstract: Sustainable finance opportunities for retail investors such as green bonds are 
the example of instruments that are dedicated to transition of economy towards more 
sustainable model and are serving as a source of financing for large-scale investments. 
The paper aims at verification of volatility behaviour of green bond market and relationship 
of green bond market volatility and conventional bond market volatility. Our study sheds 
additional light to previous findings and extends the perspective, going beyond analysis of 
behaviour ofS&P green bond index. Our study was conducted on a wider range of available 
green bond indices in order to draw more general conclusions. We studied daily rates of 
return in the period of 2014 - 2018 of the S&P Green Bond Index, Bloomberg Barclays 
MSCI Global Green Bond Index, ICE BofAM Green Bond Index, Solactive Green Bonds 
Index. Using multivariate GARCH framework we were able to verify and test volatility 
patterns and assess how the volatility of in the green bond market transmits to broader 
conventional bond market. Results of our study confirm that all green bond indices, 
experience large volatility clustering. We also found out that shocks in the overall 
conventional bond markets tend not to be echoed in the green bond market. Findings of 
this paper are significant from the perspective of providing informative insights for the 
investors risk and return characteristics. They also contribute to the development of 
sustainable finance and risk analysis of sustainable finance instruments. 

Keywords: green bonds, eco-investments, global market, climate change, GARCFI 
JEL codes: F21, G15, 013, 016, Q50 

1 Introduction 

Transition of economy towards more sustainabie modei requires financing of iarge-scaie 
investments mitigating ciimate change therefore there is a growing need for dedicated 
sustainabie finance instruments. Those iarge-scaie investment projects face difficuities in 
assessing their profitabiiity in standard way, sociai and environmentai impact is hard to 
assess in money terms. Aithough pro-ecoiogicai projects encounter growing interests from 
investors it is stiii smaii in scaie and in reference to aii finandai instruments at capitai 
markets. On the other hand, the growing sustainabiiity awareness of societies creates 
pressure on participants of capitai markets and increases interest in such investments. 

The most significant instruments of sustainabie finance - green bonds - meet the needs 
of modern worid, its chaiienges and the expectations of investors. This is a specific type of 
bond whose proceeds are invested in an environmentaiiy friendiy goais with projects 
producing sustainabie benefits. A "green" bond differentiates from a "traditionai" bond by 
its iabei. That means the obiigation to exciusiveiy use funds raised from the issue to finance 
or refinance new or existing eiigibie green projects or business activities. Due to the fact 
that pro-ecoiogicai investments are burdened with significant finandai risk reiated to the 
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uncertainty of expected results and encounter a barrier to obtaining capital, many green 
bonds are issued by public entities or international financial and development 
organizations. Offered instruments are most often issued in a secured or guaranteed form 
(Morel, 2012). Green bonds are perceived as most important financial instruments 
supporting sustainability transition. They are deliberately emphasized as financial 
instruments that should be promoted among retail investors. Especially in Europe, where 
the driving force is European Commission and different public institutions, such as EU High- 
Level Group on Sustainable Finance (HLEG 2018). 

The specificity of the instruments themselves and the projects for which they are issued 
prompts research into the profile of investors acquiring green bonds. The purpose of this 
article is to verify volatility behaviour of green bond market and relationship of green bond 
market volatility and conventional bond market volatility. Results of this research are 
significant from the perspective of providing informative insights for the investors risk and 
return characteristics. They also contribute to the development of sustainable finance and 
risk analysis of sustainable finance instruments. We studied daily rates of return in the 
period of 2014 - 2018 of the S&P Green Bond Index, Bloomberg Barclays MSCI Global 
Green Bond Index, ICE BofAM Green Bond Index, Solactive Green Bonds Index. Using 
multivariate GARCH framework we were able to verify and test volatility patterns and 
assess how the volatility of in the green bond market transmits to broader conventional 
bond market. The paper is organized as follows. Section 2 provides analysis of 
characteristics of green bond market risk. Section 3 presents the data, methodology and 
research results, while section 4 provides discussion of results and concludes. 

2 Green bond market risk aspects 

Green bonds are a relatively recent innovation in the debt markets. Since their debut in 
2007 through next 11 years over USD 348.9 billion were issued. Green bonds are expected 
to play an important role in responding to the existential threats and enormous costs posed 
by climate change and other sustainability challenges that have emerged in recent years. 
This financial instrument could be tied to mitigating the effects of climate change (e.g. 
climate bonds) or to a specific environmental issue or technology, such as wind and solar 
energy efficiency projects, energy retrofits and clean transportation (e.g. renewable energy 
bonds, energy efficiency bonds and green transportation bonds) (Green bonds: victory ...., 
2013). However, the observations of the existing allocation of funds derived from the issue 
of green bonds might be surprising. The analysis of the structure of the issue's purpose 
indicates that pro-ecological nature of green bonds is quite controversial (Marszalek and 
Daszyhska-Zygadio 2016). Only two thirds of issuers declare an environmental goal, but 
it is not determined impact on environment the project has. The degree of generality of 
the ecological nature of the purpose of the green bond issue absolutely does not prejudge 
the lack of connection with environmental protection activity. However, there is an 
impression that many companies, especially corporations, use the status of green bonds 
to improve the attractiveness of the issue offer. 

Green bonds do not differ from standard bonds, except for the fact that funds obtained by 
the issues are dedicated to certain green projects. Rate of return of this instrument is 
connected to the risk related to the uncertainty of the expected results. Risk reduction is 
guaranteed by a public or international organization. If the issuer is a non-public company, 
it is often guaranteed by a public entity. A common solution is the securitization involving 
the separation of selected assets to the Special Purpose Vehicle (SPV). It is also possible 
to award bonds with a climate certificate, which is usually equivalent to the instruments 
being covered by a guarantee of a public or international unit. The green bond risk may 
also be limited by the means of using a hybrid bond (Lee, Zhong, 2015). It involves 
financing a number of pro-ecological investments. Thanks to the diversification of the 
project portfolio, the overall risk is lower, and thus the bonds are more attractive to 
investors. Yet another solution is to use the revenue bond structure. An example of such 
an instrument is a carbon revenue bond (Tang et al., 2012). In addition, this investment 
may be supported by the legal protection of the state in the scope of exclusivity of benefits 
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or exemption from public levies. In the case of combining a diversified investment portfolio 
with the structure of the revenue bond, an attractive debt instrument for long-term 
financing is obtained (Mathews, Kidney, 2012). 

Current research on the risk of green bonds indicates that green bonds would be less easy 
to sell in panic (Atkins, 2015). Investors are more likely to be long-term traders holding 
them to maturity (Schroders, 2015). However, there are mixed research results on how 
green bonds perform compared to the standard ones. Some economists argue that despite 
the lower liquidity in the green bond market yields and pricing of both types are the same 
(Petrova, 2016). Others show that green bonds deliver a lower yield (Schroders, 2015). A 
comparison of the basic characteristics of green and non-green corporate bonds with the 
same ratings indicates a minor difference between those two groups of securities (Kuna- 
Marszalek and Marszalek, 2017). Green bonds have slightly lower YTM value. In the context 
of growing green bond market, it can be explained that investors are willing to pay the 
price for being more socially responsible. A similar relationship can be observed in the case 
of the issuers. Green bonds have on average a higher coupon value as well. It is worth 
noting that the issuers additionally bear extra costs on labeling the bond "green". They 
also issue them for a shorter time, which allows for more flexible management of the 
investor's portfolio. Moreover, the research results show a positive relationship between 
corporate social responsibility and financial performance (in terms of return on assets, 
return on equity and non/net interest income) of financial institutions being intermediaries 
on green bond market (Wu and Shen, 2013). This may explain the acceptance of lower 
bond yields and higher financing costs. Green bonds attract investors with additional 
positive signaling effects (Tiselius and Kronqvist, 2015). Possible involvement of public 
institutions further reduces transaction costs. 

The geography of the green bond market is expanding and diversifying. However, it is still 
concentrated to a limited number of geographies and sectors. The green bonds are still a 
niche product within the broader global debt-security market, and account for a small 
fraction of the overall bond market (European Commission, 2016). That is why the integrity 
of the green bonds market so far remains robust. Over the last years increasing numbers 
of specialized green bond funds as well as institutional investors which have intended to 
increase green bond holdings could be observed. This should result in a relatively lower 
volatility in the valuation of these instruments, as investors are aware of their purchase 
will not sell them as often as ordinary bond buyers. However, relatively little is known 
about the volatility of the valuation of green bonds in the context of changes in the broad 
bond market. Volatility analysis of S&P GB Index, GPB Index and U.S. AB Index in period 
2010-2015 gives evidence for time-varying volatility spill-over between the green bond 
market and the conventional bond market (Pham, 2016). The green bond market's 
volatility is positively correlated with the conventional bond market. While one might find 
results of Pham (2016) inconclusive for various reasons, one being time period of analysis. 
Results may not be credible due to the fact that S&P Green Bond index was established in 
2014, so the actual behaviour of the index is analysed only for one year. Another analysis 
of yearly volatility of Solactive Green Bond Index and MVIS EM Aggregate Bond Index 
shows that volatility of green bonds index grows stronger and faster that the aggregated 
bonds index (Daszyhska-Zygadio and Marszalek, 2018). However, this volatility achieves 
higher level than aggregated bonds index. It indicates that risk of investing in green bonds 
index is slightly higher than of the aggregated one. The analysis of the sensitivity of green 
bonds index for the changes of the broader conventional bonds index using estimated beta 
coefficients shows that along with the development of green bonds market the Solactive 
Green Bond Index reflects reactions on the changes on overall bonds market. 

In the context of the above information, the problem of the risk of green bond estimation 
and analysis can be formulated. The specific purpose of the investment, often based on 
new, unproven technologies, will support the increase of risk. It may be additionally 
increased by the lack of legislative regulations concerning a given ecological activity. On 
the other hand, the involvement of a state or international institution, guarantees granted 
or public issuance will mitigate the risk. Investments implemented by green bonds are in 
fact socially important and cannot be subject to the same assessment as commercial 
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projects. This does not mean, however, that these investments shouid not be assessed or 
compared to commerdai ventures but it is hard not to notice their uniqueness. This activity 
involves an emotional charge of the investor, as it concerns the future of humanity, is 
modern and innovative. Both investment funds and individual investors will take this into 
account when estimating the expected rate of return. It will also determine their market 
behaviour and stabilize volatility. However, the results of few studies in this area are not 
consistent. They point to greater and lesser risk of investing in green bonds compared to 
conventional bonds. Similar opposites are observed in the case of profitability of both 
groups of bonds. The research carried out in this article is to broaden the knowledge in 
that field and to contribute to finding behaviour patterns rates of returns and volatility in 
green bond market. 

3 Data, methodology and research results 

Our study is based on the framework to model the volatility of a financial asset based on 
the multivariate Generalized Autoregressive Conditional Heteroskedasticity (GARCH) 
framework, a family of statistical models originally proposed by Bollerslev (1986) and Engle 
(2002). That have been widely used in the literature studying the relationship between 
different financial time series'volatilities (Engle 2002; Glosten et al., 1993). 

We use the sample composed of rates of returns of the following pairs of bond indices in 
order to investigate the patterns of green bond market in relation to overall conventional 
bond market: 

• Bloomberg Barclays MSCI Global Green Bond Index Total Return Index Value 
Unhedged USD (GBGLTRUU) - Bloomberg Barclays US AGG TOTAL RETURN 
VALUE UNHEDGED USD 

• ICE BofAM GREEN BOND INDEX (GREN) - Bloomberg Barclays US AGG TOTAL 
RETURN VALUE UNHEDGED USD 

. S&P GREEN BOND INDEX TOTAL RETURN (SPUSGRN) - S&P AGGREGATE BOND 
INDEX TOTAL RETURN 

• Solactive Green Bonds Index (SOLGREEN) - S&P AGGREGATE BOND INDEX 
TOTAL RETURN 

Due to the fact that not every aggregated conventional bond index has a corresponding 
green bond index a selection of matching pairs was made based on the assumption of 
broad representation of bonds in a conventional bond index according to sector, issuer, 
class of risk and geography. This was the reason why, for example Solactive index was 
matched with S&P aggregate bond index. 

We used daily logarithm returns for the periods matching official launch of green bond 
index with corresponding returns of aggregate bond index. A widely used technique to in 
the literature studying the volatility of financial time series is GARCH, which uses an 
autoregressive structure to model the conditional variance of a time series, thereby 
allowing volatility shocks to persist overtime (Bauwens,et al., 2006; Terasvirta; 2009)T 

One feature of the multivariate GARCH model is that it allows time-varying conditional 
variances of asset returns' as well as covariances between the returns of different assets. 
This allows the analysis of the volatility structure of individual assets as well as the 
interaction between various assets. In this paper, the specification of this multivariate 
model consists of two components. First, returns are modeled using a vector 
autoregression framework. Then, a multivariate GARCH model is used to model the time- 
varying variances and covariances by analogy as in the study of Pahm (2006). In order to 
find a common pattern of behaviour same analysis was conducted on a wider sample of 
green bond indices, based on the list of The Green Bond Principles report (2017) we cover 
four out of six existing indices of that type, missing only the ChinaBond China Green Bond 
Index and ChinaBond China Green Bond Select Index that was launched in April 2016 and 


^ Due to limited required length of the paper equations were not included in the paper, but 
are available upon request from interested readers. 
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data is not available nor in Thomson Reuters Datastream neither in Bloomberg. Table 1 
summarizes the descriptive statistics of the indices' returns. 


Table 1 Descriptive Statistics of All Analyzed Indices 



Soiactive 

green 

S&P 

MSCI 

green 

Bloomberg 

Barclays 

aggreg 

ICE BofAM green 

S&P 

green 

Mean 

1.9844e- 

005 

7.8521e- 

005 

5.2415e- 

005 

6.1037e-005 

2.8270e-005 

-7.2707e- 

007 

Median 

0.00013806 

0.00015128 

6.7405e- 

005 

0.00016264 

6.7442e-005 

5.2781e- 

005 

Minimum 

-0.016462 

-0.0086641 

-0.016023 

-0.0098160 

-0.016620 

-0.013850 

Maximum 

0.016675 

0.0057227 

0.016000 

0.0059110 

0.016466 

0.014043 

Std. Dev. 

0.0036330 

0.0017214 

0.0036450 

0.0019741 

0.0037696 

0.0032891 

C.V. 

183.07 

21.923 

69.541 

32.342 

133.34 

4523.8 

Skewness 

-0.19146 

-0.22316 

-0.21083 

-0.32579 

-0.18948 

-0.19201 

Ex. 

kurtosis 

1.7673 

0.80985 

1.3658 

0.89008 

1.5518 

1.3786 

5% Perc. 

-0.0059690 

-0.0027682 

-0.005874 

-0.0033046 

-0.0063739 

-0.005246 

95% 

Perc. 

0.0058089 

0.0028734 

0.0059301 

0.0031373 

0.0060113 

0.0053230 

IQ range 

0.0041133 

0.0021299 

0.0043557 

0.0024371 

0.0041945 

0.0038501 


Source: own elaboration 


Among the four green indices Bloomberg Barclays MSCI Global Green Bond Index has the 
highest average returns while the ICE BofAM Green Bond Index has the highest standard 
deviation. 

In majority of our time series of indices returns the effect of autocorrelation wasn't found, 
but in order to verify given assumptions and findings of previous studies we conducted 
analysis according to indicated GARCH framework. First, returns were modelled using a 
vector autoregression framework. Then, a multivariate GARCH model was used to model 
the time-varying variances and covariances. 


Table 2 Results of DCC Models Parameters Estimation 



Index 

parameter 

Index 

parameter 

wl 


7,81E-08** 


2,36E-08* 

alphal 

Bloomberg 
Barclays aggreg 

0,0155** 


0,0166*** 

betal 

0,9649*** 

S&P 

0,9755*** 

w2 


4,03E-07 


6,59E-08 

alpha2 


0,0284* 


0,0334** 

beta2 

MSCI green 

0,9412*** 

Soiactive green 

0,9626*** 

corr 


0,4643*** 


0,4037*** 

alpha 


0,0991* 


0,0773** 

beta 

pair 

2,31E-06 

pair 

0,7825*** 

wl 


9,17E-08* 


4,47E-08* 

alphal 

betal 

Bloomberg 
Barclays aggreg 

0,018206*** 

0,959738*** 

S&P 

0,018*** 

0,9677*** 

w2 


2,llE-07 


l,83E-07** 

alpha2 


0,034484** 


0,0283*** 

beta2 

ICE BofAM green 

0,950545*** 

S&P green 

0,9551*** 

corr 


0,390307*** 


0,4271*** 

alpha 


0,060336* 


0,0574* 

beta 

pair 

0,796452*** 

pair 

0,7943*** 


Source: own elaboration 
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Table 2 shows results of DCC model estimation. The conditional standard deviations for 
each individual series and the conditional correlations among the series were estimated 
using the DCC model as proposed by Engle (2002). Compared to other models, this model's 
flexibility in modeling time-varying conditional correlations has clear computational 
advantages as it allows for the estimation of very large correlation matrices (Pahm 2016). 

It indicates that majority of parameters for the indices are statistically significant. It also 
shows that conditional correlation average that is statistically significant for each pair is 
the highest for Bloomberg Barclays aggregate index and Bloomberg Barclays MSCI green 
bond index and the lowest for the pair of ICE BofAM green and Bloomberg Barclays 
aggregate index. Figure 1 plots daily formulation of conditional correlation. 

Results show that conditional correlation of all green bond indices tends to circulate around 
0,4 with minor periodical changes. That indicates that in case of every green bond index 
risk of investing is similar and rates of returns are positively correlated to conventional 
bonds indices. What is more we can initially state that shocks from conventional bonds 
markets are not being transmitted to green bond market. In times, for few days' periods, 
green bonds indices show negative correlation with conventional bonds, especially visible 
for each of the analysed indices during spring of 2016, presumably due to the Brexit vote, 
which was a big shock for the capital markets. 

Figure 1 Conditional Correlation of Analyzed Indices 



Model (b)* 


83 








Time: from 2014.11.03 to 2018.03.09 


Model (c)=^ 



Model (d)* 

*Model (a) MSCI green, model (b) SOLGREEN, model (c) ICE BofAM Green, model (d) S&P Green 
Source: own elaboration 

While regression anaiysis for each green bond index shown that daiiy rates of return are 
expiained with statisticai significance by rates of return from previous day (-1 day) of the 
index and of the conventionai bond index, oniy in the case of Soiactive green bond index 
resuits were aiso depended on the rates of return from three days before, but not for two. 

4 Discussion of results and conclusions 

Our findings shed additionai iight at the previous research resuits in the scope of risk 
anaiysis of green bonds. Even though we chose simiiar method of anaiysis as other authors 
(Pahm 2016), the GARCH effect wasn't found in the majority of pairs of indices. It's worth 
noticing that green bonds indices are positiveiy correiated with conventionai bond indices 
and conditionai correiation tends to maintain the average iever of 0,4 in the whoie sampie. 
However, they do not transfer vioient changes from the conventionai bond market. This 
combination of a positive generai correiation with iess sensitivity makes green bonds a 
very attractive instrument. Especiaiiy for investment funds that wiii be abie to participate 
more in financing pro-ecoiogicai investments. From our research it stands out that changes 
in green bond indices rates of return do not impact changes in overaii bond market indices. 
But this effect works in the opposite direction. This seems to be due to the much smaiier 
size of the green bond market compared to traditionai bonds. It aiso increases the 
attractiveness of these instruments, that apart from finandai advantages can aiso piay an 
important roie in sustainabie deveiopment of economies. We pian to further investigate 
the reiationships due to the fact that GARCH anaiysis resuits weren't satisfactory. 
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Abstract: This paper aims to show the importance of one part of financiai iiteracy that 
causes most probiems in the Czech Repubiic. According to the iatest data, there is quite a 
iot of Czech overindebted - they borrowed too much money, iost jobs, found a very 
inconvenient ioan, etc. Those peopie were not abie to anaiyze their financiai situation in 
the broad context of having a ioan. As we know from the start of iast big financiai crisis 
risky ioans (e.g.. Mortgages) can cause a woridwide probiem. In generai peopie with iower 
ieveis of debt, iiteracy tends to transact in high-cost manners, incurring higher fees and 
using high-cost borrowing. Due to the New Consumer Credit Act from 2016, there was 
expected a change in the ioan amounts and risk. It is too eariy to judge the impact of that 
act, but we can see a basic tendency that shows us peopie are stiii wiiiing to go in debts. 
This makes debt iiteracy stiii very important as there are many overindebted peopie in the 
Czech Repubiic. 

Keywords: financiai iiteracy, debt iiteracy, indebtedness, mortgages 
JEL codes: Dll, D12, D14, D18, D91, G21 

1 Introduction 

As there is a lot of attention to financial literacy in media during the last few years, people 
started to be more aware of the importance of this term. It has also been included into 
compulsory education in elementary schools and high schools too. We have to wait for the 
real results of this change in education, but we can see what is happening now in the 
financial market in the Czech Republic. We can use the data from the Ministry of Finance 
judging these abilities of the Czech Republic inhabitants. In 2010 and 2015, the Ministry 
of Finance measured the level of financial literacy of the adult population of the Czech 
Republic. This survey has become part of the global measurement together with the other 
dozens of countries of the Organization for Economic Co-operation and Development 
(OECD). The result was that Czech has in general "good awareness of financial products." 
That seems to be very optimistic. But on the other hand. Almost a tenth of Czechs over 
the age of 15 have some property seizures. In total, there are 863,000 people and about 
31,000 in the last year. What is a key problem in this area is called "debt literacy," an 
important component of overall financial literacy? Debt literacy refers to the ability to make 
simple decisions regarding debt contracts, applying basic knowledge about interest 
compounding to everyday financial choices (Lusardi and Tufano, 2009). People can have 
quite good knowledge of financial products, where is the best basic private bank account, 
etc. But people can be completely unaware of what can happen when they finance their 
money deficiency by a loan. People with lower levels of debt literacy tend to transact in 
high-cost manners, incurring higher fees and using high-cost borrowing Latest data about 
Czech indebtedness shows that some of the people are suffering to overindebtedness. 

2 Methodology and Data 

In this paper, there is used latest biggest financial literacy survey from the Ministry of 
Finance judging these abilities of the Czech Republic inhabitants. In this survey, there were 
a few questions regarding also debt literacy. Most important one was taken in this research. 

The data about the debts, indebtedness, and overindebtedness were taken from quite new 
and very useful Map of Property Seizures which clearly show the distribution and 
seriousness of indebtedness in the Czech Republic. 
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Almost a tenth of Czechs and Czechs over 15 have some property seizures. In total, there 
are 863,000 people and about 31,000 in the last year. The number of people in property 
seizures grew 3.4 percent a year, despite record low unemployment and rising wages in 
the Czech Republic. Even higher salaries and the fact that people have jobs do not help 
them get out of the debt trap. Only interest and penalties are paid, not the principal of the 
loan. Half of the people owe less than 10,000 crowns. Most of the claimed sums are mainly 
costs. The average principal amounts to CZK 65,000. Three or more property seizures have 
almost half a million people. A total of 151,000 people over 15 have over ten property 
seizures. It's about 10,000 people between 18 and 29 years old and about 6,000 seniors 
over 65 years old. 90 percent of property seizures are unenforceable. 

The amount of property seizures changes across the Czech Republic as we can see in Figure 
1. There is an obvious connection to others social problems like unemployment but 
especially in such interconnected issues is the debt literacy crucial. 


Figure 1 The Map of Property Seizure in the Czech Republic (2017) 





Source: Map of Property Seizures http://mapaexekuci.cz/index.php/mapa-2/ 

Some property seizures encompassed by so-called unsuccessful property seizures for the 
entire duration of court bailiffs. This includes, for example, property seizures for which 
insolvency proceedings are conducted, so that the property seizure of the proceedings 
cannot be executed for that reason alone. 

The number is so high, among other things, because there is no effective tool to stop these 
unsuccessful property seizures. It is necessary to simplify the termination of such property 
seizures even without the creditor's consent so that the whole system is cleared of these 
proceedings. After the start and implementation of this process, the number of both 
mandatory and some proceedings will be several times smaller. 

The demotivating factor is that social benefits are calculated by net wages, without 
deduction of property seizure. People in property seizure often do not reach different types 
of support, though they are entitled to it because of the actual amount of income. In the 
Czech Republic, there is also no court fee for executing the property seizure, which, 
according to experts, leads to abuse of the system. The creditors, in their view, use the 
property seizure as a free repository of unpaid receivables. 

The negative development of the over-indebtedness situation mainly affects the debt cycle. 
It is proven that people in debt traps do not realize their full economic potential. There is 
also the negative impacts on their physical and mental health and the enormous burden 


87 



on the social system. An estimated two million property seizures of paralyzed Czechs - 
including family members - are not what the Czech Republic needs. 

3 Results and Discussion 

When we use the latest data from the Ministry of Finance most of the population (79%) 
would not take credit to pay for Christmas gifts as we can see in Figure 1. 

Figure 2 Willingness to Take Credit Under Certain Conditions (n = 1000, data in%) 

Without an answer | 

Do not know | 

The take 

The loan would not have been taken 

The loan would only be taken if he had a 
repayment 

The loan would have been taken, even if the _ 
amount of the repayment was on the edge... * 

0 10 20 30 40 50 60 

Source: Ministry of Finance (2016) 

This seems to be very positive, but according to the latest data a lot of Czechs are indebted 
and suffer from overindebtedness. 

Very important is the approach of people to the troubles with repaying. We can see in 
Figure 3 that most of the people (59,4%) would inform the creditor about late payment. 

Figure 3 Informing of Creditor when Borrower Cannot Repay on Time (n = 1000, data 
in%) 

Yes 59,4 



0 10 20 30 40 50 60 70 

Source: Ministry of Finance (2016) 
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The reasons why people would inform the creditor about late payment are in Figure 4 and 
it is just politeness, the effort to agree on what to do or just trying to avoid some big 
issues. People mostly want to protect themselves, and that is responsible. 

Figure 4 Why Inform the Creditor that Borrower Cannot Repay on Time (n = 1000, data 
in%) 


5 

I 

other 


Source: Ministry of Finance (2016) 

The sample was also tested if they have had any repayment issues in the past - most of 
the people from the sample did not have any repayment issues as shows Figure 5. 

Figure 5 Repayment Issues (data in%) 


Without answer 


Do not know | 


No 



0 10 20 30 40 50 60 70 80 90 

Source: Ministry of Finance (2016) 

85% of people have no problems with timely payment of their obligations. In 2010 it was 
80%. We can see progress here. People who have had problems with repayment in the 
past most often report that they have tried to pay the debt as quickly as possible (54%). 
14% of people solved the problem with another loan. If these people got into the same 
situation now, 19% of them would be trying to debt what makes the fastest payment. 13% 
would have taken another loan. It is a visible change in the behavior - most of the people 
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tried to repay their debts, but in the future, they wouid do something eise (22% of the 
peopie said "Other soiution"). We can see peopie were responsibie in the past, trying to be 
without debts but in the future, they wouid find some other, unknown soiution. 

In the past, most of the peopie (54%) wanted to pay the debt as soon as possibie as it is 
ciear in Figure 6. That is very rationai and responsibie soiution. 

Figure 6 What Have Respondents Done in the Past (data in%) 

60 

54 

I 


30 


20 


14 



Willingness to Loan Payment Agreement Nothing, no Informing of Other Do not know 
pay ASAP postonement what to do payment the creditor 


Source: Ministry of Finance (2016) 

What seems quite probiematic is the reaction showed in Figure 7 of the peopie in theoreticai 
repeating of that situation. Just 21% wouid pay as soon as possibie again. Aiarming is the 
fact that 23% of respondents did not know what to do in that situation. That means that 
they couid probabiy just ieave it and wouid not care about that issue - that is the worst 
possibie soiution because they can get very easiiy to property seizure. 


Figure 7 Theoreticai Situation: Probiems with Repayment (data in%) 



Source: Ministry of Finance (2016) 
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For taking a loan, in general, is important to know some financial terms, especially annual cost 
percentage rate. From the sample, just 37% of people knew what it means as it is shown in Figure 
8. 

Figure 8 Knowledge of Annual Cost Percentage Rate (data in%) 

Without answer 
3% 


Yes 

37% 


■ Yes "No ■ Without answer 


Source: Ministry of Finance (2016) 

Last Figure 9 shows that 58% of people from the sample knew what annual cost percentage 
rate means, so it is clear that a lot of people just do not know what can be hidden in a 
loan. 



Figure 9 Definition of Annual Cost Percentage Rate (data in%) 


Correct answer 
58% 


■ Correct answer ■ incorrect answer 
Source: Ministry of Finance (2016) 

The European Union has approached the regulation of the relationships of financial market 
participants with the consumer, in particular as regards the provision of loans earlier. These 
regulatory measures have been reflected in the Czech Republic, among other things, in the 
adoption in 2010 of Act No. 145/2010 Coll., On consumer credit. However, since December 
2016, completely new legislation is in force, which is Act No. 257/2016 Coll., On Consumer 
Credit. This law covers all types of consumer credit, ranging from classic cash loans, credit 
cards, mortgage purchases to mortgages and other loans that are not covered by the 
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Consumer Credit Act (i.e., housing ioans and so-caiied micro-ioans). The Consumer Credit 
Act wiii thus in the future represent a comprehensive adjustment of the retaii credit 
products distribution. Besides the product area, the iaw aiso unifies the institutionai 
eiements of reguiation, among others, estabiishes uniform conditions for obtaining a 
business iicense in the credit sector, reguiates the process of registration of reguiated 
entities and supervising them, or defines uniform ruies for the verification of expertise for 
persons acting with consumers. 

There was an expected change in the increasing trend of property seizure because of 
overindebtedness 2016 due to the change in credit iegisiation effective from 1 December 
2016. New Consumer Credit Act shouid make it more difficuit to trick the consumers with 
inconvenient ioans. We can compare the trend in (usuaiiy) the biggest ioan that is taken, 
a mortgage. 


Table 1 Number of New Mortgages in the Czech Repubiic 



2014 

2015 

2016 

2017 

Number of Mortgages 

40 019 

47 489 

60 013 

47 952 


Source: Czech National Bank 


The introduction of the Consumer Credit Act was fully reflected in mortgage lending 
procedures in 2017. The rules and procedures for granting mortgage loans are now much 
stricter and more transparent for clients. The two-fold increase of the CNB's two-week repo 
rate, together with the tightening of maximum LTV requirements, contributed to the 
reversal of the mortgage rate trend. However, the rise in interest rates last year was not 
dramatic. 


Table 2 Total Household Debt (in CZK million), 30.4.2018 



Value 

A year ago 

Change 

Consumption 

287 074.00 

272 470.70 

5.36% 

Accomodation 

1 179 255.40 

1 085 616.30 

8.63% 

Other 

161 287.50 

156 276.90 

3.21% 


Source: Czech National Bank 


From Table 2 we can assume people still want to take on more loans. Now, there is a 
positive economic situation in the Czech Republic - as we have very low unemployment, 
minimal wages are rising and also other wages. In this situation is the debt literacy the 
most important. It should protect people who have taken a loan also against situations 
that can come in not such a positive economic situation (like an economic crisis). 

4 Conclusions 

This paper showed the importance of debt literacy as a special part of financial literacy that 
is crucial for the everyday life of the people. Financial literacy is important as a sum of 
knowledge, but it is different knowing how to safe few Czech crowns by choosing a cheaper 
bank account then knowing how to protect yourself against the inability to pay your debts 
and what to do in that situation. People should have the skill of reason to debt. The debt 
should not be stigmatized but rationally drawn. Financial literacy is focused on the price of 
the loan (knowledge of financial mathematics), debt literacy is focused more on the risk of 
the loan (knowledge of the law consequences). Debt literate person should know the 
strategies of individual lenders, the different mechanisms that generate profit. The debt 
literate person should also be able to make sense of this knowledge in a responsible and 
responsible manner, and he/she should be able to recognize unfair practices. To be able to 
defend himself. Be able to find help in such a situation According to available and latest 
data; financial literacy is improving (when we compare big surveys from 2010 and 2015 
made by Ministry of Finance). Debt literacy questions were answered very often in an 
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uncertain way - it is ciear that peopie are struggiing with this fieid of finandai iiteracy. 
Data about rising property seizure ieveis suggest the same conciusions. 
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Abstract: In the paper, we analyze the pattern of currency co-movement and document 
the impact of global currencies (USD, EUR, GBP, JPY) on selected minor ones. The 
investigation of linkages in the currency market is more complicated than it is in the case 
of capital markets. The reason for this is that the analysis of co-movement between two 
currencies requires the consideration of exchange rates which are always calculated against 
a third currency. The choice of this third currency certainly influences the results of 
comparison. There prevails an opinion that the pattern of the co-movement in the currency 
market is significantly driven by the relative influence of the global currencies, mostly the 
US dollar and the euro, but to some degree also by the British pound and the Japanese 
yen. In the paper, we examine the dynamics of strength and areas of this influence in the 
global currency market during the period 2011-2018. We pay special attention to the 
changes in the pattern caused by the European debt crisis and the UK decision about Brexit. 
The dynamics of the linkages is modeled by means of Markov regime switching copula 
models, and the strength of the linkages is described using dynamic Spearman's rho 
coefficients and the dynamic coefficients of tail dependence. 

Keywords: exchange rates, global currencies, minor currencies, linkages, copula, Markov 
regime switching, tail dependence 

JEL codes: G15, F31, CSS, C32 

1 Introduction 

In the paper, we show to what degree the selected minor currencies : AUD, CAD, CZK, 
CNY, INR, KRW, PLN, TRY, ZAR, representing different parts of the world, co-move with 
some major currencies (USD, EUR, GBP, JPY). To describe the dynamics of linkages in 
currency market, we model the dependence between exchange rate returns using dynamic 
copula models. This allows us to apply dependence measures which are better suited to 
quantify dependence in the case of nonelliptical joint conditional distributions and take into 
account dependence between extremes. 

Currencies are an important class of assets. The mechanism of currency comovement is 
essential for diversifiability of currency exchange risk, which occurs during cross-border 
investments and trade. However, the analysis of co-movement in the case of currency 
markets is more complicated than it is, for example, in the case of capital market. The 
specificity of this problem is connected with the fact that examining the linkages between 
currencies, one has to use exchange rates which are always against some third currency 
(usually the American dollar or the euro). Naturally, the results of the analysis essentially 
depend on the choice of this third currency. Despite this difficulty and the fact that the 
exchange rate fluctuations are subject to different shocks, it seems to be possible for some 
currencies to find patterns of dependence indicating that they can co-move in a predictable 
way. 

In the paper, we analyze the phenomenon of the co-movement of a minor currency with a 
major one, against other major. Our choice of the considered major currencies is done on 
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the basis of opinions by practitioners and researchers. It is dear that the USD and the euro 
are the most important, giobai currencies but the British pound and the Japanese yen piay 
a significant roie in the currency market as weii (Angeioni eta/., 2011). 

The concept of modeiing currency co-movement we use in this paper goes back to Eun and 
Lai (2004) and Eun at a/. (2013). The core of it is the foiiowing observation: if a minor 
currency XYZ is driven by a major one, say USD, then for an aiternative major currency, 
say EUR, the exchange rates XYZ/EUR and USD/EUR, co-move very cioseiy. To support 
this, the above mentioned authors use some iinear modeis. Doman and Doman (2010, 
2014, 2017) pointed out that the iinear approach may be insufficient to describe the 
compiex dynamics of dependence in the contemporary finandai market, and used copuias 
to get a deeper insight into the structure of iinkages. 

In the first part of our anaiysis we determine the impact of the euro and the USD on each 
of the 11 considered currencies. In the second part, we show to what degree each of the 
minor currencies co-moves against the US doiiar with the euro, British pound, and 
Japanese yen. The aim of the investigation is to describe the dynamics of dependence and 
possibie changes in the pattern of iinkages in the currency market taking into account the 
European debt crisis and the UK decision about Brexit. 

2 Methodology and Data 

The iinear correiation stiii piays a roie in finandai theory. This tooi for measuring 
dependence between finandai returns is, however, appropriate oniy in the case of 
muitivariate normai or, more generai, eiiipticai distributions (e.g. muitivariate Student's t 
distribution). Yet, observed asymmetries in one-dimensionai marginai conditionai 
distributions as weii as in the conditionai dependence structure impiy that join conditionai 
distributions of finandai returns mostiy are not eiiipticai (see e.g. McNeii et a!., 2005). 
Because of that, modeiing the returns using standard muitivariate GARCH modeis 
(Bauwens et at., 2006) may be unfounded. Instead, empioying dynamic copuia-based 
dependence modeis, which aiiow to modei dependence structure separateiy from univariate 
marginai distributions, can be a better soiution. 

A bivariate copuia is a function C :[0,l]x[01] ^[0,1] from the unit square to the unit intervai 
that is a distribution function whose marginais are standard uniform (McNeii et a/., 2005). 
If X^ and are random variabies with joint distribution function F and marginai 
distributions f, and then, by a theorem by Skiar (1959), the foiiowing decomposition 
hoids: 


F{x,y)-C{F,{x),F,{y)). (1) 

Formuia (1) shows that the joint distribution function spiits into the marginais and a copuia. 
Thus a copuia can be seen as the dependence structure between X^ and X^. 

If F, and Fj are continuous, the function c is given by the formuia 

C{u„u,) = F{F,^{u,),F^{u,)), (2) 

for M,ve[0,l], where G^(m) =inf{x: G(x) > m} . In that case, C is caiied the copuia of X, and 
X^ or of F . 

The simpiest copuia, which corresponds to independence, is defined by 

C"(«,v) = «v. (3) 

In this paper we aiso appiy the Gaussian (normai). Student, Joe-Ciayton, and rotated Joe- 
Ciayton copuias. They are defined by as foiiows: 

= ^, ( 4 ) 
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( 5 ) 


ci:^^{u,,u^)=\-{\-{{\-{\-u,rr+{i-(\-u^rY^-\r^'^y\ ( 6 ) 

(u„u^) = u^- (1 - Ml, M2 ) , (7) 

where in (4) denotes the distribution function of a bivariate standardized Gaussian 
vector with the correiation coefficient p , and <D stands for the distribution function of the 
standard normai distribution. Simiiariy, in (5) denotes the bivariate Student t 
distribution function with v degrees of freedom and the correiation coefficient p, and f, 
stands for the univariate Student t distribution function with v degrees of freedom. The 
parameters in the Joe-Ciayton copuia (6) satisfy the conditions:/r>l, ^^>0. This copuia, 
aiso caiied the BB7 (Joe, 1997), is capabie of modeiing asymmetric dependence structures 
and, in particuiar, asymmetric dependence between extreme events. The rotated Joe- 
Ciayton copuia is a version of the Joe-Ciayton copuia that modeis negative dependence. 

Spearman's rho for variabies X^ and with marginai distribution functions F^ and 
can be defined as 


p,{X„X,) = p{F,{Xp,F,{X,)), ( 8 ) 

where denotes the usuai Pearson correiation. This is a dependence measure, which 
depends soieiy on a copuia iinking X^ and X^. When C is the copuia of X^ and X ^, then 

p,{X,,X,) = p, ^n jl C(u„u,)du,du, (9) 

(Neisen, 2006). From the definition of a copuia it foiiows that if Q and Cj are copuias then 
for any 0<ci;<l the function C = aC^+{\-a)C 2 is aiso a copuia. Thus, formuia (9) impiies 
that in such a situation the foiiowing hoids for the corresponding Spearman's rhos: 

Pc=«Pc,+(l-«)Pc,- (10) 

We modei the joint conditionai distribution of bivariate returns assuming that there can be 
three regimes in each of which a fixed copuia describes the dependence structure, and the 
regime switching is driven by some Markov chain (cf. Garcia and Tsafack, 2011). Thus, in 
the appiied Markov switching copuia (MSC) modei the conditionai distribution of the vector 
t = 1,K ,T, has the foiiowing form 

r,IQi_,~q(F,,(-),F,,(-)IQ,_i), (11) 

where Q, denotes the up to time t information set, r^, ir2,_i ~ F,,, / = 1,2, and S, is a 
homogeneous Markov chain with state space { 1 , 2 , 3 } . The parameters of the MSC modei 
(i.e. those of the univariate ARMA-GARCH modeis for the marginai distributions, of the 
copuias Cj, Cj and Cj, and the transition probabiiities =F(5, = 715,=0) are estimated 
by the maximum iikeiihood method. The main by-products of the estimation, which are 
used to construct time-varying conditionai dependence measures, are the conditionai 
probabiiities F(5, = j\D.,_P, P(5, = 7 lQ,) and P(5, = 7 lQj.) (Hamiiton, 1994). 

We anaiyze the dynamics and strength of the impact of a major currency on a minor one 
using the idea proposed by Eun and Lai (2004). This idea consists in an observation that 
when a minor currency XYZ is driven, for instance, by the US doiiar then the exchange 
XYZ/EUR and USD/EUR co-move very cioseiy. In the opposite case, i.e. when the XYZ is 
influenced by the euro, the exchange rates XYZ/USD and EUR/USD show strong 
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interdependence. The aim of our anaiysis is to determine to what degree each of the 
considered minor currencies co-moves with a major one against another major. The first 
part of the anaiysis concerns the competitive influence of the US doiiar and the euro on 
the currency market. In the second part, we show to what degree each of the considered 
minor currencies co-moves with the euro, British pound, and Japanese yen, examining the 
corresponding exchange rates against the US doiiar. 

The anaiysis presented in the paper is based on the percentage daiiy iogarithmic returns 
of exchange rates. The period under scrutiny is from January 3, 2011 to March 30, 2018 
(1878 observations). The steps of the anaiysis were as foiiows. First, to each of the 
investigated return series a univariate ARMA-GARCH modei was carefuiiy fitted. It is worth 
mentioning that in the case of the exchange rates of minor currencies against major ones 
the standardized innovations of fitted modeis mainiy foiiowed skewed Student's t 
distributions (Laurent, 2013) with diverse degrees of freedom. This preciuded from using 
standard muitivariate GARCH modeis, and justified appiying dynamic copuias. 

The MSG modeis were fitted to the transformed ARMA-GARCH standardized residuais by 
the maximum iikeiihood method. We tried to appiy at most 3 regimes, and copuias from 
various famiiies. Our finai choice is the effect of taking into account the obtained vaiues 
of the information criteria and, where appiicabie, the resuits of the performed iikeiihood 
ratio tests. Aii the caicuiations were done using G@RCH 7.0 package (Laurent 2009) and 
the MATAB software. Due to space iimitations, we do not present here the obtained 
parameter estimates. Instead, we show estimates for the dynamic smoothed Spearman's 
rho coefficients. They were caicuiated by the formuia 

p,=^p{i)P{S,=i\Q,), (12) 


where p(i) is Spearman's rho for the copuia prevaiiing in regime /. 

3 Results and Discussion 

Eun and Lai (2004) consider trade pattern, finandai integration, coioniai heritage and 
geographicai iocation to be the main factors determining the pattern of currency co¬ 
movement. This aiiowed us to formuiate some conjectures concerning the future resuits. 
For exampie, we expected that the PLN, CZK, TRY and GBP were iinked with the euro; the 
CAD, KRW and JPY with the USD; and the INR and ZAR with the GBP. 

Aithough in the second part of our anaiysis we consider the GBP and JPY as major 
currencies, the knowiedge about their co-movement with the USD and euro is necessary 
to understand their impact on minor currencies. Figures 1 and 2 show the estimates of 
dynamics Spearman's rhos for the GBP and JPY, respectiveiy. 

Figure 1 Dynamic Spearman's Rhos for (GBP/USD, EUR/USD) and (GBP/EUR, USD/EUR) 
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Source: authors 


The plots presented in Figure 1 show that the British pound alternately co-moves with the 
euro and US dollar. This supports a common opinion that the GBP should be considered to 
be one of major currencies. Another pattern is visible for the Japanese yen (Figure 2) - 
high values of Spearman's rho indicate strong linkages with the USD. 

Figure 2 Dynamic Spearman's Rhos for (GBP/USD, EUR/USD) and (GBP/EUR, USD/EUR) 



Table 3 Co-movement of Minor Currencies with the USD against the EUR and with 
the EUR against the USD (copulas: N = Gauss, t = Student, PI =n, JC = Joe-Clayton) 


Minor 

currency 

with the USD against the EUR 

with the EUR against the USD 

GBP 

Spearman's rho from 0.3302 to 0.6576; 
strong dependence (rhos about 0.65) 
until the end of 2015 with short periods 
of weaker (0.33) linkages, from 2016 
stable level of Spearman's rho about 0.3. 

Spearman's rho from 0.0011 to 0.7187; 
strong dynamics of dependence driven by 
market events; occasionally no linkages. 

Model: N-N-PI 


Model: N-t 


JPY 

Spearman's rho from 0 to 0.8666; during 
aimost all of the analysed period strong 
linkages (rho greater than 0.6), very 
short periods of independence. 

Model: N-N-PI 

Spearman's rho from 0.1477 to 0.5362; 
negative dependence during the European 
debt crisis and about the British 
referendum concerning Brexit ; from 2014 
mostly stable level of Spearman's rho 
(about 0.5). 



Model: N-t 

AUD 

Spearman's rho from 0.1268 to 0.4914; 
weak linkages at the beginning of the 
analyzed period (until August 2012) and 
during the British referendum concerning 
Brexit. 

Spearman's rho from 0.0006 to 0.6734; 
the highest values at the beginning of the 
analyzed period (until September 2012) 
and during the British referendum 
concerning Brexit. 


Model: N-t 

Model: N-N-PI 

CAD 

Spearman's rho from 0.3427 to 0.6584; 
an increase in the strength of linkages in 
April 2012, in 2011 weak linkages 
(probably the remnants of the subprime 
mortgage crisis). 

Spearman's rho from 0.1642 to 0.6248; 
generally weak linkages (rhos about 0.2) 
with short periods of increase, among 
others, after the British referendum 
concerning Brexit. 


Model: N-t 

Model: N-N 

CNY 

Spearman's rho from 0.0018 to 0.4077; 
strong dynamics of linkages with 
intensive fluctuations. 

Spearman's rho from 0 to 0.5191; stable 
level of Spearman's rho until June 2012, 
then strong dynamics of linkages with 
intensive fluctuations. 
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Model: PI-JC 

Model: N-N-PI 

CZK 

Spearman's rho from -0.4462 to -0.220, 
i.e. negative dependence during all the 
considered period. 

Spearman's rho from 0.8119 to 0.9778, 
the highest values during the period 2015- 
2017. 


Model: N-JC_r90 

Model: N-t 

INR 

Spearman's rho from 0.0036 to 0.4295; 
regular oscilations of Spearman's rho 
during all the considered period (March 
2014-March 2016). 

Spearman's rho from -0.2023 to 0.1182; 
very weak positive depedence or negative 
dependence (April 2014-April 2015, June 
2015, February 2016). 


Model: N-PI 

Model: N-C 

KRW 

Spearman's rho from 0.0002 to 0.2285; 
stronger linkages until May 2012, and 
then fro May to August 2015. 

Spearman's rho 0.0588; 
almost independence. 

Model: N 


Model: N-PI 


PLN 

Spearman's rho from -0.4764 to 0.1429; 
regular oscillation. 

Spearman's rho from 0.5479 to 0.8523; 
Stable connection with regular oscilation. 


Model: N-N-JC 

Model: N-N 

TRY 

Spearman's rho from 0.2903 to 0.6908; 
short periods with stronger linkages (in 
2012-2013; 2015, 2016, 2018). 

Spearman's rho from 0.1089 to 0.5993; 
strong fluctuations - sensitivity on 
markets events. 


Model: N-N 

Model: N-N-JC 

ZAR 

Spearman's rho from 0 to 0.3055; Weak 
dependence or independence (2011- 
2012, 2017) 

Model: C-JC 

Spearman's rho from 0.1942 to 0.6961 
The strongest linkages from May 2011 to 
April 2012; regular oscilations of 
Spearman's rho during the remaining part 
of the period. 



Model: N-N-JC 


Source: authors 


In Figure 3 we present the results for the Czech koruna. There is no surprise, the koruna 
is linked with the euro and exhibits no depedence with the US dollar. In the case of linkages 
with the euro, the highest values of Spearman's rho occur during the period of the 
exchange rate commitment, i.e. 7.11.2013-6.04.2017 (Noerr 2017). An interesting thing 
is that in the fitted 2-regime MSC model the second regime is driven by the JC90 copula. 
This means that there appeared negative dependence in extreme events between the USD 
and Czech koruna against the euro. 

Figure 3 Dynamic Spearman's Rhos for (CZK/USD, EUR/USD) and (CZK/EUR, USD/EUR) 



Source: authors 
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The results of the first part of our analysis indicate that the CZK, PLN, TRY and ZAR belong 
to the euro area of influence. The impact of the USD on the CAD, CNY, INR, KRW and JPY 
is clear. 

The aim of the second part of the analysis is to determine with which of the three major 
currencies (EUR, GBP, JPY) each of the considered minor currencies co-moves against the 
US dollar. In Figure 4 we present the results for the Indian rupee. One can see that the 
linkages with the GBP are the strongest, though the observed values of Spearman's rho 
are not very high (0.06-0.35). The plots presented in Figure 5 combined with the results 
in Table 1 clearly indicate that the Polish zloty strongly co-moves with the euro. 

Our results show that, considering co-movement against the USD, we can divide the 
investigated minor currencies into four groups. The directions of movements of the CZK, 
PLN, TRY against the USD are concordant with the behavior of the euro. The AUD and CAD 
co-move with the euro and GBP with similar intensity. The INR and ZAR seem to be 
connected with the GBP. Surprisingly, we do not observe any significant linkages of the 
analyzed currencies with the JPY. The KRW and CNY are not linked with any of major 
currencies. 


Figure 4 Dynamic Spearman's Rhos for (INR/USD, EUR/USD), 
(INR/USD, GBP/USD) and (INR/USD, JPY/USD) 



Figure 5 Dynamic Spearman's Rhos for (PLN/USD, EUR/USD), 
(PLN /USD, GBP/USD) and (PLN /USD, JPY/USD) 



Source: authors 
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4 Conclusions 


The investigation of iinkages in the currency market is more compiicated than it is in the 
capitai market case. The reason is that the anaiysis of the co-movement of two currencies 
requires the consideration of exchange rates which are aiways caicuiated against a third 
currency. The choice of this third currency certainiy influences the resuits of comparison. 
In the paper, we showed to what degree some seiected minor currencies representing 
different parts of the worid (AUD, CAD, CZK, CNY, INR, KRW, PIN, TRY, ZAR) co-move 
with some major currencies (USD, EUR, GBP, JPY). We describe the dynamics of iinkages 
in the currency market by means of Markov switching copuia modeis. In the first part of 
our anaiysis we determine the impact of the euro and USD on each of the 11 considered 
currencies. For the CZK, PIN, TRY and ZAR, the dominating currency is the euro, and the 
remaining currencies are in the USD area of influence. The second group of our resuits 
deais with the co-movement against the US doiiar. We find that the CZK, PIN and TRY co¬ 
move with the euro against the USD, and the AUD and CAD co-move with the euro and 
GBP with simiiar intensity. The INR and ZAR seem to be connected with the GBP. We did 
not observe any significant iinkages of the anaiyzed currencies with the JPY. The dynamics 
of iinkages is sensitive on market events. The impact of the British decicion concerning 
Brexit is visibie but short-iived. 
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Abstract: In the present paper we deal with the insurance of motor vehicles in small and 
medium-sized enterprises. We deal with legal aspects of insurance of motor vehicles, we 
characterize this type of insurance in the Slovak Republic. We analyze in more detail the 
compulsory contractual liability insurance for motor vehicle damage, as well as emergency 
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1 Introduction 

Every entrepreneur works with different risks. The risk arising from business activities can 
be eiiminated or reduced to an economicaiiy acceptabie rate by appiying appropriate 
measures. The negative consequences of risks can be reduced by the entrepreneur by 
transferring them to another entity operating on the finandai market - to a commerdai 
insurance company. One of the most frequentiy encountered risks that threatens smaii and 
medium-sized businesses is the risk of damage to, destruction or theft of a motor vehicie 
and damage caused by the operation of a motor vehicie. Therefore, this paper deai with 
the insurance of motor vehicies in smaii and medium-sized enterprises. 

The market economy system (market economy) is a system in which the soiution of the 
basic questions of the organization of the economy is in the hands of individuais. These 
decisions are made based on a price mechanism and the interaction of demand and suppiy. 
The market economy is based on a system of free enterprise and free competition (Lisy, 
2016). 

At present, we understand insurance as a normai part of modern iife. Without insurance, 
many areas of today's society and economy couid not function properiy. The insurance 
industry provides coverage of economic, ciimatic, technoiogicai, poiiticai and demographic 
hazards, making it easier for individuais and businesses to iive in business, innovation and 
deveiopment. A dynamicaiiy deveioping insurance market positiveiy affects the economic 
growth (Grmanova, 2015). 

Importance of insurance can be assessed both in terms of insured business and citizens, 
as weii as in terms of the whoie society (Grmanova, Hostak, 2016). For businesses, 
insurance stabiiizes their economic ievei and affects the economic outcome. It aiiows the 
distribution of costs for business entities and the reduction of iarge costs in case of 
unforeseen events. In the event of adverse events that are the subject of insurance, the 
iosses of business entities wiii moderate and thus stabiiize their economic situation 
(Cejkova, 2013). 
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2 Methodology and Data 

In our papers, we characterize the insurance, its significance and its breakdown, as weii 
as the insurance products of the obiigatory contractuai iiabiiity insurance for the damage 
caused by the operation of the motor vehicie, and the accident insurance of the vehicie. 
We wiii highiight the deveiopment of motor insurance in a smaii enterprise, and their 
appiication in this insurance in the seiected SME. Aiso, probiems and trends reiated to 
insurance of motor vehicies and the anticipated deveiopment of insurance of motor vehicies 
in the Siovak Repubiic. At the same time, we emphasize the importance of motor vehicie 
insurance for smaii and medium-sized businesses, such as mandatory contractuai iiabiiity 
insurance and the possibiiity of reducing economic ioss in the event of motor vehicie theft 
or the impact of a motor vehicie caused by the businessman himseif. 

The methods of description, anaiysis, synthesis, deduction and comparison wiii be appiied. 

Based on data from seiected private company on the deveiopment of premiums and ciaims 
paid and received in the period of 2008-2017 we anaiyze economic outcomes of motor 
vehicie insurance. According the data we can see the difference between paid premiums 
and received ciaims, which are positive form economics point of view. 

3 Results and Discussion 

Commerdai insurance companies in the Siovak Repubiic provide insurance for motor 
vehicies that cover severai risks - the risks associated with the operation of the motor 
vehicie and with the ownership of the motor vehicie. Damage caused by the operation of 
a motor vehicie covers compuisory contractuai iiabiiity insurance for damage caused by 
the operation of a motor vehicie. Damage that arises on a motor vehicie, his theft is 
covered by accident insurance, aiso caiied KASKO insurance. 

A motor vehicie may cause damage whiie operating, and at the same time damage to the 
motor vehicie may occur. In the case of insurance against risks reiated to the motor 
vehicie, the foiiowing insurances were incurred: compuisory contractuai iiabiiity insurance 
for damage caused by the operation of a motor vehicie, and accident insurance - KASKO. 

In terms of insurance ciassification, we may be required to make compuisory iiabiiity 
insurance for damage caused by the operation of a motor vehicie, aiso referred to as 
"compuisory contractuai insurance" or "CCI". Under Section 822 of the Civii Code of 
Iiabiiity Insurance, the insured person has the right to insure the insurer, in the event of 
a ciaim, to compensate him under the insurance conditions for damage to which the insured 
person is iiabie. The insurer pays the refund to the injured party; however, the injured 
party has the right to be paid by the insurer, uniess otherwise provided in the spedai 
reguiations. 

Obiigatory contractuai insurance is iegisiativeiy reguiated in the Act of the Nationai Councii 
of the Siovak Repubiic no. 381/2001 Coii. on compuisory contractuai insurance for iiabiiity 
for damage caused by the operation of a motor vehicie and on the amendment and 
suppiementation of certain iaws. 

The motor vehicie is a seif-propeiied vehicie as weii as a non-seif-propeiied vehicie for 
which a vehicie registration certificate, vehicie technicai certificate or a simiiar iicense is 
issued. 

The obiigation to conciude an insurance poiicy in a domestic motor vehicie is the one who 
is the hoider of a motor vehicie registered in the vehicie or the person who is registered in 
the vehicie documents as the person to whom the motor vehicie has been transferred in 
other cases the owner of the motor vehicie or its operators. If a rentai contract is conciuded 
on a motor vehicie with the right to purchase a ieased property, the iessee has the 
obiigation to conciude the insurance contract. Iiabiiity insurance appiies to anyone who is 
responsibie for the damage caused by the operation of the motor vehicie covered by the 
insurance contract. 
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The insured has the right to insure iiabiiity for the insurer to compensate for the damaged 
and proven ciaims, nameiy: damage to heaith and the cost of death, damage caused by 
damage, destruction, theft or ioss of the expense incurred by the iegai representation in 
the exercise of ciaim, iost profits and others. 

Compuisory contractuai insurance covers the iiabiiity of the insured for the territory of the 
Siovak Repubiic and the territory of the states with which the Siovak Repubiic has 
conciuded an agreement on the mutuai settiement of ciaims for damages. These countries 
are iisted in the green card. An insurer for compuisory contractuai insurance issues the 
insured insurance certificate (white card) and a green card. The white card proves the 
iiabiiity insurance in the territory of the Siovak Repubiic, the green card is an internationai 
document on the vaiidity of the insurance abroad. In countries not iisted in the green card, 
insurance is required when entering the country border insurance. 

After the occurrence of the damage event, the insured is obiiged to notify the insurer in 
writing of the occurrence of the damage event within 15 days after its occurrence if the 
damage occurred in the territory of the Siovak Repubiic and within 30 days after its origin, 
as it originated outside the territory of the Siovak Repubiic. 

Accident insurance is governed in the Siovak Repubiic by the Civii Code and insurance 
conditions. The Civii Code reguiates insurance contracts, the process of insurance contract 
conciusion, termination of insurance, change of insurance, property insurance and 
iimitation. 

According to the provisions of Section 806 of the Civii Code of Property Insurance, the 
insured person has the right to receive a payment in the amount determined according to 
the insurance conditions if the insured event reiates to a matter covered by the insurance. 

The conditions of accident insurance of individuai insurers are quite different. Most insurers 
have insurance options that offer different coverage options. 

The subject of emergency insurance is the vehicie. The vehicie is most often defined as a 
seif-propeiied vehicie as weii as other non-seif-propeiied vehicies for which a vehicie 
registration document is issued and which is subject to vehicie registration in the Siovak 
Repubiic. The traiier is a road vehicie designed to be connected to a motor vehicie. The 
vehicie at the time of insurance ciosure must be undamaged, in proper technicai condition 
and fit for operation. Insurance is most often negotiated at a new vaiue, i.e. the amount 
corresponding to the price of a new vehicie of the same type, quaiity, equipment without 
discounts at the time of purchase of a vehicie as new in the territory of the Siovak Repubiic. 
The territoriai vaiidity of insurance is the most common geographicai area of Europe. 

Insurance risks in accident insurance may be broken down by individuai insurers' products. 
Insurers cover the most frequent risks of accident insurance: damaging or destroying the 
vehicie because of an accident, damage or destruction of the vehicie as a resuit of a naturai 
occurrence, damage or destruction of the vehicie by vandaiism, theft of part or aii of the 
vehicie. 

Assistance to accident insurance is muitipie, coiiision avoidance with animais, windscreen 
attachment and others. Motor insurance assurance services are services provided by 
insurers as part of insurance free of charge. For a fee, the assistance services are usuaiiy 
with a iarger range of assistance services, respectiveiy higher coverage iimits. Assistance 
services inciude a range of services that can be used by insurers within the iimits and under 
certain conditions of the insurer: assistance services are covered by the vehicie during the 
period of compuisory insurance or accident insurance, the driver and the persons 
transported by the insured vehicie are entitied to the assistance services. 

Motor insurance wiii be monitored between 2008 and 2017 in a reai company operating in 
the Siovak Repubiic. State what motor vehicies the company used and what insurance it 
had for motor vehicies. The company, a smaii business, is iisted in the finandai and 
insurance activities sector. For our paper, we wiii caii the company XY. 
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In 2008, the company acquired seven motor vehicles. AJI vehicles were Skoda, four Octavia 
and three Skoda Octavia Combi. One of the vehicles (Skoda Octavia) was stolen in 2009. 
In 2015, the company sold four motor vehicles (two Skoda Octavia and two Skoda Octavia 
Combi) and bought one Skoda Octavia. In 2016, the company bought two more Skoda 
Octavia vehicles. At present, the company owns four vehicles Skoda Octavia and one Skoda 
Octavia Combi. Compulsory insurance for liability for damage caused by motor vehicle 
company in 2008, negotiated in the Ceska poist'ovha - Slovensko, Inc. such as fleet 
insurance. The scope of compulsory contracted insurance arises from the law on 
compulsory contractual insurance. The obligatory contract insurance was provided by 
Ceska poist'ovha - Slovensko, a.s. assistance services. Assistance services were provided 
in the event of an unforeseen event because of a traffic accident or mechanical disruption 
in the countries listed in the Green Card. 

From the information on the insurance of third party liability insurance company and 
information on claims paid by insurers show that in the reporting period was paid by 
insurance in the amount of € 7,134.11 and paid indemnity insurers in that period was 
€ 6,156.78. 

Figure 1 shows a graphical representation of the paid insurance by the company and claims 
paid by insurers for damaged from compulsory contractual insurance. 

Figure 1 Comparison of Paid Premiums and Insurance Payments of Compulsory 
Contracted Insurance 
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Source: Own processing based on internal company documents 

In the monitored years, the company also paid premiums for accident insurance of 
€ 20,869.13. In the case of insurers, 12 insurance events were claimed from the accident 
insurance, the amount of the indemnity amounting to € 27,600.65 

Figure 2 shows a graphical representation of the paid insurance by the company and the 
insurance benefits paid by the insurers. 
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Figure 2 Comparison of Paid Premiums and Insurance Payments of Accident Insurance 



Source: Own processing based on internal company documents 


The comparison shows that the company received € 27,600.65 on insurance claims from 
insurers. In total, the company paid premiums of € 20,869.13. Therefore, the company 
received 32% more than insurance premiums. The fact that the company had an accident 
insurance with economic benefits was due to the performance of a specific insurance event 
- theft of a motor vehicle in 2009. 

Every year, the National Bank of Slovakia processes the analysis of the Slovak 
Financial Sector. In the section on insurance, it provides information on motor vehicle 
insurance. One of the main indicators of motor vehicle insurance is a combined indicator 
that expresses the loss and cost of insurance on the earned premium. Figure 3 shows a 
composite indicator for compulsory contracted insurance and accident insurance for the 
period 2010 to 2016. 


Figure 3 Combined Indicator in CCI and KASKO Insurance 
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In 2016, the combined indicator of motor vehicies continued to grow for a iong time, and 
by September 2016, this sector was ioss-making. The net combined motor insurance 
indicator was 101% (97% of the PZP, 104% of the accident insurance) as of September 
2016. The premiums received did not cover the costs of ciaims. In the case of an estimate 
of gross combined indicator, this wouid be 100% in the case of accident insurance and 
98% in the case of compuisory contracted insurance. As a resuit, motor insurance 
premiums do not cover insurance ciaims for iong periods. The reasons why motor insurance 
is iong-term ioss are iong-term probiems in motor vehicie insurance. 

Motor vehicie insurance in practice faces severai probiems with which insurers and 
insurances must deai with. There are some probiems, insurers and insurers are bored for 
years such as insurance ciaims, totai vehicie damage or non-materiai damage. With some 
of them, most of the insurers have aiready deait with, for exampie, counting for wear and 
tear in reai damage. Some of the probiems are just overdue and insurers wiii have to deai 
with them soon, such as appiying a more appropriate bonus / maius system. 

4 Conclusions 

The answer to the question of what deveiopment trends can be expected in motor 
insurance in the coming years is not easy at aii, as it is not entireiy ciear how the insurance 
wiii change after iegisiative adjustments in the coming years. Some future things, such as, 
for exampie, tax deduction from motor vehicies, systematic driver education, and changes 
in age of driver adepts. The center of interest of the insurers, i.e. commerdai insurers must 
be a ciient and an understanding of his ever-changing needs in these motor vehicie 
insurances. The introduction of new technoiogies wiii then enabie personaiized offers to be 
provided by commerdai insurance companies that take even more into account the 
individuai needs of ciients and motorists. 

Based on our data from seiected private company, we can positiveiy identify that the 
company received higher paid ciaims then the paid premiums in the anaiyzed period. 

Expected trends in motor vehicie insurance wiii inciude the deveiopment of digitization and 
innovation, the expansion of insurance in compuisory contractuai insurance and the 
convergence of compuisory contractuai insurance and accident insurance. In the ionger 
term, insurers wiii be faced with soiving the issue of insurance vehicies. 
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Abstract: It has been found that when making decisions under risk regarding positive 
resuits (gains), peopie prefer iotteries with probabiiities expressed as a ratio of iarge 
numbers (eg. the chance of winning is 30 to 1000) to iotteries with equai probabiiities 
expressed as a ratio of smaii numbers (eg. 3 to 100)- it is a phenomenon caiied ratio bias 
(eg. Denes-Raj, Epstein [1994], Reyna, Brainerd [2008]). However, since it is usuaiiy 
impossibie to know or to caicuiate probabiiities of occurrence of various events, it seems 
piausibie to ciaim that most decisions made in everyday iife are decisions under 
uncertainty. That is why the aim of this articie is to investigate peopie's perception of 
chances to win in a iottery under conditions of uncertainty when for the same price they 
obtain fewer or more tickets (with equai prices and number of tickets obtained for aii 
participants). It is important to know if buying 1 ticket for 1 euro is as attractive as buying 
10 tickets for the same price whiie the (unknown) probabiiity of winning stays the same. 
The aim wiii be achieved by conducting an experiment with reai but non-monetary pay¬ 
offs. Students wiii be given an opportunity to participate in a iottery in which one can win 
additionai points to their finai score in a subject. In Scenario I a student wiii be abie to 
buy one iottery ticket for a smaii price, whiie in Scenario II 10 iottery tickets. In both 
scenarios the number of winning tickets wiii be the same. Aiong with ratio bias theory it is 
hypothesized that (with unchanged probabiiity of winning) an increased number of tickets 
soid for a specified price wiii effect an increased demand for the tickets. 

Keywords: decision under uncertainty, iottery, expected vaiue 
JEL codes: D120, D800 

1 Introduction 

Every person makes hundreds of decisions every day. What to eat, when to get up from 
bed, what to wear, whether or not to buy a new car, to iend money to a friend. Scientists 
have shown that many of those decisions depend on the way the decision probiem is 
described, which is a vioiation of the assumption of human rationaiity. Framing effect, weii 
known in economic psychoiogy, has been shown to influence peopie's decisions made under 
risk. For exampie Tversky and Kahnemann (1981) described a research in which the same 
decision-making situation was framed positiveiy and negativeiy (concentrating on possibie 
gains or iosses), with the participants' decisions being significantiy different. One of the 
manifestations of framing effect might be ratio bias effect which occurs when peopie judge 
the possibiiity of occurrence of some event as more probabie when its probabiiity is 
expressed in the form of an equivaient ratio of iarger numbers than when it is expressed 
in smaiier numbers. The aim of the paper is to check whether ratio bias appears aiso in 
decisions made under uncertainty. Definitions and difference between the notions of risk 
and uncertainty are a point of interest of many researchers and were described, for 
exampie, by Knight (1964), von Thunen (1910), Keynes (1921). Most commoniy, it is 
assumed that the difference iies in knowing (in the former case) or not knowing (in the 
iatter) probabiiities of occurrence of some events or probabiiity distribution. These 
differences can be shown by using the exampie of a iottery. Deciding whether to piay in a 
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lottery in which the number of tickets and the number of winning tickets is known is to 
make decision under risk. If the number of tickets is not known or it is not known how 
many tickets are winning, we say we are in a situation of uncertainty. The hypothesis to 
be verified in the paper is that (with unchanged probability of winning) an increased 
number of tickets sold for a specified price will effect in increased demand for the tickets 
because the subjects of the experiment believe that obtaining more tickets will give them 
more chances to win. The hypothesis is to be verified on the basis of an experimental 
result. 

2 Literature review 

Along with Framing Theory, Support Theory proposed by Tversky and Koehler (1994) says 
that different descriptions of the same situation can lead to different values of subjective 
probability. People offered home insurance against all hazards are less likely to buy this 
policy than those who are offered insurance against fire, flooding, theft and other events. 
If an event is unpacked into smaller parts, it seems more probable. This situation may be 
caused by neglecting denominator and concentrating on the numerator, as in the case of 
a jointly packed description, the nominator is 1, and with an unpacked description the 
nominator increases to a number bigger than 1. In turn, denominator neglect might be a 
reason for ratio bias effect. One of the first studies that revealed the existence of this 
phenomenon was conducted by Miller et al. (1989). The authors asked participants what 
was more suspicious a) that a child would draw a chocolate cookie from a jar in which there 
were 19 oat cookies and one chocolate cookie, with the chocolate cookie being the child's 
favorite or b) that the child would draw a chocolate cookie from a jar in which there were 
190 oat cookies and ten chocolate cookies. Participants on average judged a) as more 
improbable. Kirkpatrick and Epstein (1992) showed (based on experimental results with 
real but small payoffs) that people preferred drawing a ticket from a large pool when the 
probability of winning was small and from a smaller pool when the probability of winning 
was high, and reversely, they preferred drawing a ticket from a large pool when the 
probability of losing was high and from a smaller pool when the probability of losing was 
low. Denes-Raj and Epstein (1994) even showed that 82% of subjects made at least one 
non-optimal choice deciding to draw a ticket (actually a jelly bean) from a greater pool 
with a smaller percentage of winning tickets (actually red jelly beans) instead of drawing 
from a smaller pool but with a greater percentage of winning tickets. Slovic et al. (2000) 
demonstrated that 40% of clinical psychologists refused to discharge a mental patient from 
an acute civil mental health facility when risk of violence was stated as follows: "20 out of 
every 100 patients similar to Mr. Jones are estimated to commit an act of violence" and 
only 20% refused to discharge the patient when risk was given as "2 out of every 10 
patients similar to Mr. Jones are estimated to commit an act of violence." Alonso and 
Fernandez-Berrocal asked participants a hypothetical question which job position they 
would choose to apply for themselves, and which job position they thought other people 
would choose to apply for if applying for one job gave 3 to 10 probability of obtaining the 
job, and in the latter case the probability was expressed as a 10 to 100 ratio. 68.6% would 
choose to apply for the first position but only 48.6% of participants believed that the others 
would make the same decision. 25.7% believed that from a logical perspective it was better 
to choose applying for the second job. Rudski and Volksdorf (2002) surprisingly found that 
the ratio bias was more prevalent for choices presented graphically than for those described 
textually. Amsel et al. asked participants which choice was rational: choosing a jar with 1 
to 10 or 10 to 100 probability of winning, or being indifferent between drawing from the 
two jars. Only around 31% of subjects was moderately or strongly convinced that the only 
rational answer was being indifferent. Flowever, Passerini et al. (2012) argue that ratio 
bias is only an experimental artefact and it decreases sharply when participants are given 
the option that allows them to express the correct answer (i.e. being indifferent between 
two equally probable options). In the present paper the authors describe an experiment in 
which subjects made a choice under condition of uncertainty and they were not given a 
choice between lotteries, with each participant choosing only how many lottery tickets to 
buy. Next, the demand for the tickets in two groups (which differed in the number of tickets 
obtained for a specific price) was compared. Separately, it was checked in a survey (with 
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different subjects) which iottery seemed more attractive and why. However, in the survey 
it was possibie to say that the two iotteries were equaiiy attractive. 

2 Methodology and Data 

In order to test the hypothesis stating that an increased number of iottery tickets soid for 
a specific price wiii increase the demand for iottery tickets, and to achieve the objective 
outiined in the introduction, an experiment was carried out. Further on in the paper, this 
study wiii be referred to as an experimentai study. Subjects of the experiment were 
students of two universities, whose totai number was 139 persons. The experiment 
invoived offering students to participate in a iottery in which they couid win additionai 
points needed to obtain credit in a subject. The experiment was conducted according to 
two different scenarios: 

Scenario I: 

As part of a scientific experiment. I'd iike to offer you participation in a iottery where the 
winning ticket is 21 points. Everyone of you can buy a chance of drawing 10 lottery 
tickets in that you write down your first name and surname by hand on a sheet of paper 
a 100 times; if anyone feeis iike buying iottery tickets for a muitipie of 100 compiete 
signatures, in other words, for exampie, a chance to draw 20 iottery tickets from the box 
for 200 compiete signatures, he or she is very weicome do so. In the box from which you 
wiii be drawing iottery tickets there wiii be 3 tickets which give you 21 points. The totai 
number of tickets in the box depends on how many tickets the entire group wiii buy. Now 
piease approach and teii me how many tickets you wouid iike to buy. Piease, make sure 
your deciaration is weii thought-out, because your withdrawing wiii have negative 
consequences in terms of points. 

Scenario II: 

As part of a scientific experiment. I'd iike to offer you participation in a iottery where the 
winning ticket is 21 points. Everyone of you can buy a chance of drawing 1 lottery ticket 
in that you write down your first name and surname by hand on a sheet of paper a 100 
times; if anyone feeis iike buying iottery tickets for a muitipie of a 100 compiete signatures, 
in other words, for exampie, a chance to draw 2 iottery tickets from the box for 200 
compiete signatures, he or she is very weicome to do so. In the box from which you wiii 
be drawing iottery tickets there wiii be 3 tickets which give you 21 points. The totai number 
of tickets in the box depends on how many tickets the entire group wiii buy. Now piease 
approach and teii me how many tickets you wouid iike to buy. Piease, make sure your 
deciaration is weii thought-out, because your withdrawing wiii have negative consequences 
in terms of points. 

Students were informed that in order to participate in the iottery one was required to 
refrain from any communication with other participants before making the decision about 
the number of iottery tickets one wanted to buy. The reason for this requirement was to 
make the conditions for decision-making uncertain, that is, when deciding to buy iottery 
tickets, participants wouid not know how many tickets had aiready been bought by other 
participants, and thus wouid not be abie to caicuiate the probabiiity of winning. Inciuding 
in the scenario the ciause about negative consequences, if one shouid faii to commit to 
"payment" for the ordered tickets, was meant to prompt students to make weii-thought 
out decisions. Moreover, one shouid note that uniike other studies concerned with ratio 
bias, one did not manipuiate here with the proportions of winning tickets in reiation to a 
iarger or smaiier denominator (thus, the first group was not toid that there were 3 winning 
iottery tickets to 100, and in the second group 30 to 1000); what was changed was the 
number of chances a given person couid win, whiie the probabiiity of winning was the 
same. 

Furthermore, with a view to verifying the assessment as to which iottery seemed more 
favorabie, an quasi-experiment was conducted in that participants were offered a 
hypotheticai possibiiity of purchasing iottery tickets in one of the above mentioned iotteries 
(Scenario I or Scenario II), that is, purchasing 10 iottery tickets for a 100 signatures, or 
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purchasing 1 lottery ticket for 100 signatures (or multiples of 100). Students were 
supposed to indicate which lottery they would like to participate in and in addition, they 
were to provide a rationale for their choice. The objective was to collect information on the 
evaluation of attractiveness of those lotteries, and, first and foremost, the information on 
the motives which guided people in their evaluation of attractiveness. This study was 
conducted on 142 people, who were not the same as those who were subject to the 
experiment described earlier. This afforded the possibility to define which lottery 
participants would choose and which they would find more favorable. 

3 Results and Discussion 

139 people participated in the experiment. Table 1 presents the results of descriptive 
statistics for the experimental study conducted. With a view of consolidating and comparing 
the results as to the number of lottery tickets purchased, the number of the lottery tickets 
bought in the experiment, which was carried out according to Scenario I, was divided by 
10. The results showed that the mean number of lottery tickets bought in the Scenario II 
experiment (1 ticket for 100 signatures) was bigger than the mean number of lottery 
tickets bought in the Scenario I experiment (10 tickets for 100 signatures). Those means 
were statistically significantly different at a significance level a=0.05. Also, the median for 
Scenario II (3 lottery tickets) was bigger than for the Scenario I experiment (2 lottery 
tickets). The distributions were characterized by the same modes (1 lottery ticket) and 
right-hand side asymmetries. 


Table 1 Descriptive Statistics on the Number of Lottery Tickets Bought in the Case of 
Choice under Uncertainty 


Variable 

Descriptive statistics 

Mean 

Median 

Mode 

Sd 

purchased tickets in the case of 10 tickets for 
100 signatures (number of tickets divided by 
10) - Scenario I 

2.5429 

2.0 

1.0 

2.7698 

purchased tickets in the case of 1 ticket for 
100 signatures - Scenario II 

3.6522 

3.0 

1.0 

3.4803 


Source: Authors' own study 


The distribution of the number of lottery tickets bought is presented in Figure 1. Extreme 
observations were disregarded in the distribution. Subjects were characterized by a smaller 
variation in terms of the number of tickets bought in the lottery conducted according to 
Scenario II, as compared to the Scenario I lottery. Surprisingly, there were fewer people 
who were not willing to buy any tickets at all in Scenario II (4% vs. 10% in Scenario I); 
and in Scenario II there was a substantial number of people who were willing to buy 10 
tickets. Moreover, in Scenario I, buying two tickets was as nearly popular as buying one 
ticket. 
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Figure 1 Distribution of the Number of Purchased Tickets in the Case of 1 for 100 
Signatures and 10 for 100 Signatures 


45% 

40% 

35% 



0123456789 10 


■ number of purchased tickets 10 for 100 signatures divided by 10 (Scenario 1) 

■ number of purchased tickets 1 for 100 signatures (Scenario II) 


Source: Authors' own study 


The second study intended to show which iottery respondents wouid choose if they had 
such choice. 52% of respondents wouid piay the iottery according to Scenario I, whiie 41% 
wouid piay the iottery foiiowing Scenario II. Moreover, considering the rationaie for those 
choices it was determined which iottery respondents found more attractive on the whoie. 
Attractiveness evaiuation sometimes differs from the decision as to which iottery a 
particuiar respondent wouid participate in. The comment that was frequentiy stated was 
that "my friends wiii sureiy choose iottery X, so I choose...". This impiies that in making 
their decision on iottery choice some respondents were prompted by predictions as to how 
other participants wouid behave and what wouid be their preferences, trying to increase in 
this way their own chances of winning. The resuits coiiected in the form of commentaries 
and rationaie for respondents' choices aiiowed for assessing which iottery was perceived 
as more attractive. Even if the participant chose iottery designed according to Scenario II 
justifying his choice by saying that others wouid choose the Scenario I iottery, "because it 
is more attractive," that wouid indicate that in his view the iottery according to Scenario I 
was more attractive. The resuits of attractiveness evaiuation are presented in Figure 2. 

Figure 2 Percentage of respondents stating specified iottery was more favourabie 



■ Scenario I ■ Scenario II ■ there is no difference 
Source: Authors' own study 


Respondents decided that the more attractive iottery was the one designed according to 
Scenario I. 59% found the Scenario I iottery more attractive, whiie 28% found the iottery 
conducted according to Scenario II more attractive. 13% of respondents indicated that 
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they saw no difference in terms of the iottery attractiveness, stressing, in the justification 
of their choice, that the chances of winning were the same for both iotteries, since it did 
not matter whether one wouid buy one iottery ticket (or a muitipie) for 100 signatures or 

10 tickets (or a muitipie) for 100 signatures. Stiii, out of the 13% there were some who 
chose to participate in either iottery, hence when it came to choosing the game, oniy 7% 
was reported to be indifferent as to the choice of the iottery. The anaiysis of the arguments 
justifying respondents' decisions aiiowed for expiaining their behaviour. As a rationaie for 
choosing a particuiar iottery, the majority of respondents wrote that they discerned a 
greater chance of winning when buying 10 iottery tickets for 100 signatures. Moreover, in 
the second form of arguments for a particuiar choice it was ciaimed that one needed to 
buy more iottery tickets in the iottery according to Scenario II so as to even up the winning 
chances, as compared to Scenario I. This kind of rationaie expiained why in the experiment 
there was a higher average demand for iottery tickets in the iottery conducted according 
to Scenario II. Respondents beiieved that buying tickets for iottery designed according to 
Scenario I provided a bigger chance of winning than in the Scenario II iottery. In order to 
increase their chance, they bought more iottery tickets in the experimentai study in order 
to have a greater chance of winning. One can view this situation from the reverse 
perspective. If participants bought 10 iottery tickets for 100 signatures in the study 
according to Scenario I, then they saw their chance of winning as high enough so as not 
to feei induced to buy a bigger number of iottery tickets. Persons who found the Scenario 

11 iottery more favourabie argued that in this case the iottery pot wouid be smaiier and 
thereby their chances of winning wouid increase. Persons who decided to participate in the 
Scenario II iottery noted that many peopie wouid not be wiiiing to write 100 signatures 
just for one iottery ticket, and consequentiy they wouid buy fewer tickets, which in turn 
wouid increase the winning chances of persons fiiiing up the questionnaire because they 
were iess iazy than others. 

4 Conclusions 

Two studies were conducted in order to test the hypothesis stating that an increased 
number of tickets soid for a specific price wouid increase the demand for iottery tickets. 
The first study was experimentai, whiie the second was quasi-experimentai, since subjects 
were piaced in the situation of a hypotheticai choice. Additionaiiy, in the quasi-experimentai 
study, information was gathered on the motives behind the subjects' choices. On the basis 
of the coiiected information, one can assert that the iottery which peopie found more 
attractive was the one in which they couid receive more iottery tickets for a specific price. 
In particuiar, in comparing the two iotteries, respondents expiained their choices saying 
that they saw more chances of winning in the iottery designed according to Scenario I, 
compared to the Scenario II iottery. The hypothesis advanced was not confirmed. A greater 
number of iottery tickets to be bought for a specific price did not increase the demand for 
iottery tickets. On the contrary, it was the smaiier number of iottery tickets for the same 
price that motivated participants to greater effort and to the purchase of more iottery 
tickets. The rationaie for this situation came with the anaiysis of the answers provided by 
the participants of the quasi-experimentai study who argued that given that the iottery 
conducted according to Scenario I gave a bigger chance of winning, there was no need to 
buy a muitipie of 10 iottery tickets, which resuited in a decreased demand for iottery tickets 
in this iottery. 
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Abstract: The main objective of our contribution is to appiy stochastic processes for 
disabiiity poiicy that gives annuity benefit in case of temporary or permanent disabiiity. We 
appiy durationai effect to the disabie state, by spiitting it into severai states. Using the 
data suppiied by the Continuous Mortaiity Investigation (CMI) we caicuiate the singie and 
annuai premiums for that poiicy. 

Key words: disabiiity insurance, Markov process, semi-Markov process, spiitting of states, 
JEL Oassifications: C51, C52, G22, Jll 

1 Introduction 

The main goal of this paper is to apply Markov process for disability income insurance 
benefits. The data we used in our contribution were supplied by the Continuous Mortality 
Investigation (CMI). The CMI is a research organisation established by UK actuarial 
profession. 

Disability insurance, long-term care insurance and critical illness cover are becoming 
increasingly important in developed countries as it is mentioned in Pacakova, V., Jindrova, 
P. (2014). The private sector insurance industry is providing solutions to problems resulting 
from these pressures and other demands of better educated and more prosperous 
populations. 

Most of the disability policies in UK are accelerated policies (88%) and they are attached 
to life insurance, term insurance or endowments. Typically, regular premiums are payable 
throughout the term while the policy is in force. 

We describe the actuarial structure of disability insurance. Actuarial problems such as 
pricing and reserving are considered within the context of multiple state modelling, 
providing a strong and sound framework for analysing personal insurances. 

Our contribution is based on Markov process that can be used to develop a general, unified 
and rigorous approach for describing and analysing disability and related insurance 
benefits. The use of Markov process or Markov chain in life contingencies and their 
extensions has been proposed by several authors; for example Dickson, D. C., Hardy, M. 
R., & Waters, H. R. (2013), Haberman, S., & Pitacco, E. (1998). 

2 Methodology and Data 

Multiple state models are one of the most exciting developments in actuarial science 
nowadays. They are a natural tool for many important areas of practical interest to 
actuaries. They provide solid foundation for pricing and valuing complex insurance 
contracts. Many actuarial applications are modelled as time inhomogeneous Markov 
processes. Markov process assumes that probabilities of transitions at any time t depend 
only on the current state and not on the past. A Markov model for disability insurance has 
state space 5^ = {/-/, S, D}, where 'H' means healthy, 'S' sick (or ill) and 'D' dead. 
Transitions rates at each age x are illustrated in the Figure 1. An individual is, at any time 
t, in one of three states, "Healthy", "Sick" or "Dead". We can use this simple three state 
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model to define a random variable Y{t) which takes one of the three values 'H', 'S' and 'D'. 
Suppose we have an individual aged x years at time t-0. The event Y(t)-H means that 
an individual is healthy at age x+t, and Y(t) = D means that an individual died before age 
x+t. The set of random variables {j^(0},>o is an example of a continuous time stochastic 
process. We will assume that {j^(0},>o is a Markov process. A policyholder is supposed to 
be healthy at the time of the commencement of the policy and he/she stays in this state 
until at some time he/she transits to one of the 2 possible states, that means a death or 
an illness occurred. 

Figure 1 The Disability Income Model - Markov Model 



Source: Own processing 

It is perhaps more realistic to modify the previous model so as rates from "Sick" to 
"Healthy" and from "Sick" to "Dead" depend on the length of time z already spent in the 
"Sick" state, as well as on the age x of the individual. But then the Markovian property of 
the process is lost. This approach gives more complicated insurance policies which require 
more sophisticated model - semi-Markov model. 

Figure 2 The Disability Income Model - Semi-Markov Model 



Source: Own processing 

The disability income insurance pays a benefit during periods of sickness, the benefit 
ceases on recovery. Figure 2 shows a model suitable for policy which provides an annuity 
benefit while person is sick, with premiums payable while the person is healthy. The model 
represented by Figure 2 differs from that in Figure 1 in one important aspect: the 
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dependence of transition rates (and probabiiities) on the time spent in the state "Sick" 
since the iatest transition to that state. 

Figure 3 Spiitting of "Sick" State 



Source: Own processing 

We restrict the influence of the durationai effect to some specified states. Let us repiace 
state "Sick" by m+1 states Si, Si,..., Sm, Sm+i, where state 

Si means that an insured is disabied with duration of disabiiity between 0 and n units of 
time, 

Si means that an insured is disabied with duration of disabiiity between ti and ti units of 
time, ... 

Sm means that an insured is disabied with duration of disabiiity between Tm-i and Tm units 
of time, 

Sm+i means that an insured is disabied with duration of disabiiity ionger than Tm units of 
time. 

Thus, we have made a spiitting of state "Sick" of the state space {H, S, D}. New state 
space is as foiiows: 5^* = {/-/, Si, Si,..., Sm, Sm+i, D}. Hence, we formaiiy revert to the 
Markov process > 0} based on the state space .y"*. 

Thus, the introduction of more states representing the durationai effect is a notationai tooi 
for treating semi-Markov modei within the simpier Markov framework. 

The spiitting aiiows us to consider seiect intensities (and probabiiities) without formaiiy 
introducing a semi-Markov modei (ieading to major difficuities). 

In generai case, with states H, Si, Si,..., Sm, Sm+i, D we refer to as the force of transition 
or transition intensity between states i and j at age x The transition intensities are 
fundamentai quantities which determine everything we need to know about a muitipie state 
modei. 
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The model requires the following transition intensities: 

HD HSi SiH S1S2 SiD S2H S2S3 S2D SmH S^Sm+l S^D Sm+lH Sm- 

>f^x >f^x >f^x >f^x >f^x >f^x . f^x 'l^x >f^x >f^x -Mx 

As far as recovery is concerned, morbidity experience suggests: 


In particular it is possible put = 0, in the case of no recovery is possible after Tm units 
of time. 


Let us assume that a time-continuous Markov model has been assigned. Thus, the 
transition intensities have been specified and the transition probabilities have been derived. 
It is self-evident that the implied time discrete probabilistic structure can be immediately 
derived. To do this, we simply have to restrict our attention to transition probabilities tPx 
only, where x, t now denote integer values, so we get time-discrete Markov model. 


Our splitting states model requires the following transition probabilities 

HD US, S,H S1S2 S,D S2H S2S3 S2D SmH SmSm+1 SmD Sm+iH 

Vx.Vx 'Vx 'Vx 'Vx 'Vx 'Vx 'Vx .-.Vx 'Vx 'Vx 'Vx 


3 Results 

Consider the model (Figure 3) for a disability income insurance. The disability state is split 
into six states (due to available data). For states Si, Si,..., S5 recovery is possible, whilst 
Se is assumed to represent permanent disability. These assumptions lead to the one-year 
transition matrix (or the transition matrix of one-year probabilities) of Table 1. 


Table 1 One-year Transition Probabilities 



H 

Si 

S2 

S 3 

S 4 

Ss 

Se 

D 

~H~ 


pf^ 

0 

0 

0 

0 

0 

p.™ 

Si 

P^x^" 

0 


0 

0 

0 

0 

pr 


Px^ 

0 

0 


0 

0 

0 

pI^’^ 


S 3 H 

Vx 

0 

0 

0 


0 

0 

S 3 D 

Vx 

S4 


0 

0 

0 

0 

SaSk 

Px 

0 

pI^’^ 

Ss 

pF^ 

0 

0 

0 

0 

0 


pr 

Se 

0 

0 

0 

0 

0 

0 

Px'^ 

pr 

D 

0 

0 

0 

0 

0 

0 

0 

1 


Source: Own processing 


For calculation we use transition intensities from the CMI Working paper 12. From these 
data we apply our model for the probabilities of disablement, i.e. 

= e- 6 - 11 + 0 ,04580.^ (1) 

and for the probabilities of recovery as a function of attained age x. For each state Si, Si,..., 
Se, the following functions are used 

pT = - Pi ■ ( 2 ) 

for j =1, 2 ,..., 6. 

The parameters aj,Pj are given in Table 2. 
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Table 2 Parameters for Probabilities of Recovery 


T" 

aj 

Pj 

1 

1,4161 

0,0222 

~Y' 

0,7400 

0,0115 

3 

0,3739 

0,0058 


0,2855 

0,0046 

5 

0,1918 

0,0031 


Source: CMI Report 12 


We assume that the health mortality equals to general population mortality 

P™ = = 1 - exp{-dt] , (3) 

where Ux+t is given by Gompertz-Makeham law of mortality = a + fc ■ 

with a = 0.0005, b = 7,5858 ■ lO”"^ and c = 1.09144. 

Probabilities of death for disabled insured, p^^°(for j -1, 2,..., 6), are assumed to be equal 
to (l + ?7)-p™, where rj is the extra level of mortality of disabled. The technical rate of 
interest i - 0.015 p.a. (or 1.5 % p.a.) has been assumed. 

Let dx-.n denote the actuarial value of an annuity 

dx:n=n-=l,pS^-v'^ , (4) 

where v is the discount factor 


The disability benefit (one monetary unit) is paid whatever disability state Si, Si,..., Se is 
occupied by insured. 

Hence, the actuarial value of the disability benefit is defined, for a healthy individual, as 
follows 


-2]fc=i2]y=i kPx ^ 


(5) 


The disability annuity is assumed to be payable up to the end of the policy term n. 


The actuarial value of the disability benefit is defined, for a disabled individual aged x+t 
who occupies the state Sj (j - 1, 2, ..., 6) as follows 

kpZ" (f - 1, 2, ..., n), (6) 

where oPx+t^ = i\f h=j and 0 otherwise. 


The annual premium, payable for n years while the insured is healthy, is given by: 


(7) 


The calculation of the actuarial values defined by equations (4), (5) and (6) and then the 
calculation of premium according to formulae (7) imply the use of the underlying 
probabilities, which can be derived from one-year transition matrix Mx (Table 1). The 
product of one-year transition matrices at successive ages is a two-year transition matrix 
Mx'Mx+i= 2 ^x ■ Continuing the matrix multiplication through subsequent ages, we can 
determine the k-year transition matrix ^Mx for any integer k. 

Table 3 presents numerical results for policy terms n = 10, 15, 20 years and rj-O.lO and 
illustrate single and annual premiums calculation in a time-discrete Markov context. 
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Table 3 Single and Annual Premium, rj = 0.20. 


Term\Age 

X =30 

x=40 

x=50 

n = 10 

0.18053 

0.39654 

0.81965 

n = 10 

0.01977 

0.04469 

0.09831 

n = 15 

0.36988 

0.84171 

1.72679 

n = 15 

0.02840 

0.06785 

0.15502 

n = 20 

0.66287 

1.49959 

2.88050 

n = 20 

0.04030 

0.09819 

0.22109 


Source: Own processing 


4 Conclusions 

We have presented an application of multiple state models to problems in actuarial science. 
There are various extensions of multiple state models. One way is to allow the transition 
intensities out of a state to depend not only on individual's current age but also on how 
long they have been in current state. This breaks the Markov property assumption and 
leads to the new process known as a semi-Markov process. This could be appropriate for 
the disability income insurance process where the intensities of recovery and death from 
the sick state could be assumed to depend on how long the individual had been sick, as 
well as on current age. 

We have to emphasize that no attempt has been made to discover a precise relationship 
between p™ and p^^ (for j - 1, 2,..., 6), i.e. probabilities of death for healthy and disabled 
insured. It does however suggest that an office which calculate disabled lives' reserves for 
claims in force, by assuming mortality according to a standard life table, may have an 
implicit margin of strength in its reserving basis. The Figure 4 illustrates the behaviour of 
single premium as a function of the extra level of mortality rj. 

The transition intensities are fundamental quantities which determine everything we need 
to know about a multiple state models. Therefore it would be useful to have data from 
domestic insurance industry. Our further research will focus on estimation of transition 
intensities for the Czech Republic (or other central European countries) in similar manner 
as in Pacakova, V., Jindrova, P., Seinerova, K. (2013). 

There is a need for awareness of model risk when assessing a disability income insurance 
benefits and/or critical illness benefits, especially with long term. The fact that transition 
intensities can be estimated does not imply that they can sensibly describe future medical 
development. 
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Figure 4 Single Premium as a Function of the Extra Level of Mortality rj) x=40, n-20. 



Source: Own processing 
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Abstract: Effectiveness in the era of a market economy is one of the most important 
financiai categories regarding the degree of achievement of the assumed priority. The same 
appiies to banking operations, where efficiency management has aiready become a 
separate area of unit management. As part of the efficiency quantification process, there 
are used four groups of indicators: profitabiiity, margins, workioads and empioyment 
efficiency. They are an important anaiyticai instrument aiiowing to assess whether the 
bank's activity is conducted economicaiiy. The aim of the articie is to assess the impact of 
a bank tax on the operationai efficiency of commerciai banks in Poiand and the effects of 
its introduction on banking services for costumer. The author draws attention to insufficient 
research on the consequences of tax and the stabiiity of the banking system, in particuiar 
in the context of iow interest rates and increased burdens borne by banks. The author 
accepted the hypothesis that the introduction of a new tax burden resuited in iowering 
basic ratios of banks' profitabiiity and an increase in costs incurred by ciients in connection 
with the use of banking products. The anaiysis of aggregated financiai data was used to 
verify hypotheses. 
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1 Introduction 

Efficiency in the era of a market economy is one of the most important financial categories. 
It mainly concerns the degree of achievement of the assumed goal. The same applies to 
banking operations, where efficiency management has already become a separate area of 
unit management. The banks' activities are additionally subject to taxes. The introduction 
of a bank tax prevents the instability of financial markets and limits the risk taken by 
banks. 

In 2009-2012, the bank tax was introduced in 14 EU countries. This action was a reaction 
to the moral hazard of banks. The most important argument for the additional burden was 
the fact that private banks on the one hand led to the financial crisis and often benefited 
from the help of public funds. Therefore, they should bear financial responsibility 
responsibility (financial crisis liability fee). It was recognized then that it would limit the 
unstable sources of bank financing and would allow the governments of the EU countries 
to recover funds previously spent on rescuing the banking sector. 

The Polish banking sector, which is the main source of financing the economy, is developing 
steadily. However, the adoption of a bank tax in Poland requires deeper reflection. Lack of 
evaluation of the potential effects of establishing this tribute can cause long-term negative 
consequences for the development of both the banking sector and the entire economy. It 
is extremely important that this type of tax does not generate a risk for financial stability 
and the dynamics of bank lending, which may ultimately harm the growth of the real 
economy. As a result, the conditions of loans or other services provided by banks could 
deteriorate and uncertainty could be created for these institutions. 

The aim of the article is to assess the impact of a bank tax on the operational efficiency of 
commercial banks in Poland and the effects of its introduction on banking services for 
consumers. The author accepted the hypothesis that the introduction of a new tax burden 
resulted in lowering basic ratios of banks' profitability and an increase in costs incurred by 
clients in connection with the use of banking products. The analysis of aggregated financial 
data was used to verify hypotheses. 
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The introduction of a bank tax in Poland is unjustified due to the fact that these banks did 
not use state financial assistance, nor were they the cause of the financial crisis. 
Meanwhile, his goal was to increase the state budget revenues. In Poland, it was decided 
to accept additional banking tax in the form of tax. It was adopted by the law on tax from 
some financial institutions in early 2016. In contrast to regulations adopted in most EU 
countries, the Polish banking tax is purely fiscal. Bank tax in Poland differs significantly 
from regulations adopted in most EU countries. In EU countries, the basis for taxation of 
banks is usually their liabilities, these taxes are not strictly related to the scale of operations 
of banks, do not have a fiscal objective, and their amount is mainly due to the risk of 
operations. The project promoters justify its introduction with the necessity to increase the 
share of the financial sector in incurring tax burdens and its high profitability (Cichy and 
Puszer, 2016). The act stipulates that the bank tax is income of the state budget, whereas 
the subject of tax is the assets of entities that are its taxpayers. The Polish banking tax is 
not related to specific risks related to the financial system. Nor does it apply to public aid 
previously granted to the financial sector. Therefore, it may happen that its taxpayers will 
undertake actions (transactions) that do not affect the amount of their balance sheet total 
due to their desire to avoid paying this tribute. The least justified reason for the 
introduction of a bank tax is the fiscal objective, because the inevitable transfer of its costs 
to bank customers will mean an increase in the cost of loans, possibly a drop in interest 
rates on deposits or an increase in the prices of banking operations. The fiscal goal of a 
redistributive nature, although justified from the point of view of the state budget, is not 
justified in the case of caring for the safety and stability of the banking sector. The 
introduction of asset tax encourages financial institutions to optimize their balance sheets. 
Asset taxation may reduce lending in the long term, including a move away from long¬ 
term low-margin loans to more lucrative and short-term consumer loans and credits. Banks 
can theoretically increase the share of risky off-balance sheet transactions. The method of 
reducing the value of the tax base is, for example, the sale of portfolios of working and 
non-working loans. In addition, banks may provide them with guarantees or sureties to 
secure their bonds issued by these companies instead of financing their subsidiaries with 
loans. 

Banks can theoretically increase the share of risky off-balance sheet transactions. The 
method of reducing the value of the tax base is, for example, the sale of portfolios of 
working and non-working loans. In addition, banks, in order to reduce the tax instead of 
financing their subsidiaries with loans, may give them guarantees or sureties constituting 
collateral for bonds. A bank contract is a construction classified in the so-called property 
taxes. Many indications have been formulated for the introduction of a bank tax and its 
introduction (Kil and Slusarczyk, 2014): 

The most important arguments are:. 

• Greater financial stability 

• Less financial speculation 

• Lower costs of bank billing in the future due to limited use of public funds 

• Possibility of allocating the collected funds from the tax for the restructuring of 
banks in a difficult financial situation 

• In turn, the following arguments include, among others: 

• Increase in prices of products and banking services 

• Lack of equal treatment of all financial institutions 

• Lower ability of banks to accumulate capital 

• Reducing the efficiency of banks and, consequently, weakening their competitive 
position in the global financial market 

• Difficult separation of speculative and hedging transactions 

The banking sector shows profits similar to other sectors of the economy, which is why 
the legitimacy of charging banks due to their allegedly extraordinary profit in relation to 
the non-financial sector is questioned. 
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2 Methodology and Data 

The theoretical part of the work was based on a study of the subject literature, while the 
empirical part based on data obtained from the financial supervision committee. In order 
to determine the economic and financial standing of the banking sector, profitability ratios 
of total assets and return on equity ROE were used. As part of the efficiency quantification 
process, 4 groups of profitability ratios are applied (Capiga, 2003): margins, workloads 
and employment effectiveness. They are an important analytical instrument allowing to 
assess whether the bank's activity is economically effective. 

Empirical studies covered the years 2015 - 2017 and they concerned the entire banking 
sector in Poland. The test results are presented in tabular and descriptive form. For the 
purpose of the article, three selected measures of profitability will be assessed: ROA, ROE 
and interest margin (NIM). 

3 Results and Discussion 

The decision to introduce a banking tax raised serious doubts. Among other things, they 
were concerned about unfavorable effects on lending, a reduction in the profitability level 
of assets and equity as well as a direct transfer of tax-related costs to banking services 
customers. The main source of financing for losses was to be increased fees and 
commissions from banking operations. In order to verify the veracity of the thesis, a 
comparison was made between the results from the basic banking activity before and after 
the introduction of the tax on some financial institutions. It can be noticed that in the 
analyzed period the margin increased. The total net interest income increased by PIN 4.6 
billion, ie 12.0%. Reasons for this state of affairs should be sought on the side of stable 
lending and changes in the deposit and credit policy. Impulses stimulating lending 
development were low interest rates, improvement in the labor market and price 
stabilization in the real estate market. Recovery can also be observed for the portfolio of 
consumer loans and corporate loans. Lowering the interest rate on deposits, while 
increasing the price of some loans, allowed to raise the generated margins (Capiga 2003). 

The persistent environment of record-low interest rates along with the improvement of 
investment and consumption moods allowed in the period from January 2016 to the end 
of 2017 to increase the balance sheet total by PLN 140 billion (5.8% year-on-year). On the 
assets side, the portfolio of debt assets and loans had the decisive share in the change, 
while on the liabilities side deposits of households and the public sector. At the same time, 
further strengthening of the capital base was noted. Own funds from the level of PLN 159.1 
billion at the end of 2015 increased by PLN 39 billion at the end of 2017 (24.5% in the 
perspective of 2 years). The average total capital ratio at the end of the year reached 
18.2%, which also meant an improvement compared to previous years - by 5.3 pp. in 
relation to 2015. A visible phenomenon on the Polish banking market was the improvement 
of operational efficiency through optimization of employment and sales network (2013- 
15,3 thousand of people to 2017-13.4 thousand people) (KNF, 2016). 

Even before the introduction of the bank tax, mortgage margins increased. In 2015, several 
banks, despite strong competition in the market, decided to raise fees and commissions 
and reduce interest rates on deposits for retail clients and enterprises. Financial institutions 
also introduced fees for services that were not previously paid. Flowever, the concerns 
about decreasing lending growth have not been confirmed. The increase in the sales of 
credit products was mainly driven by high internal demand and low interest rates. 

In the short term (see table 1 and table 2), a drop in the interest rate on new deposits 
could be observed with an increasing interest rate on new loans. The increase in loan 
margins was temporary, which may indicate that the attempts made by banks to 
compensate for the tax burden on some financial institutions were limited by competitive 
pressure on the market. Thus, the assumption of the project was not confirmed that due 
to strong market competition, the tax will not affect the prices of banking services. Most 
of the costs of the bank tax were transferred to depositors, causing a quasi-reduction in 
interest rates on deposits. 
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Table 1 Selected Elements of the Banking Sector Income Statement 



Value (PIN mio) 



Change 



2016 

2017 


Min PIN 


% 


Result of 
banking 
operations 

59 315 

61 763 


2 448 


4,1% 


a) result of 
banking rest 

38 024 

42 629 


4 604 


12,% 


b) result on 
fees and 
commissions 

12 592 

13 743 


1 151 


9,1% 


c) other fees 

8 699 

5 391 


-3 307 


-38% 




Source: Own study 





Table 2 Selected Measures of Operational Efficiency 




Sector 

Commercial banks 

Cooperative banks 


2015 

2016 2017 

2015 

2016 

2017 

2015 

2016 

2017 

NIM 2,24 

2,29 2,44 

2,22 

2,28 

2,45 

2,96 

2,84 

2,89 

ROA 0,71 

0,84 0,78 

0,84 

0,86 

0,79 

1,09 

0,51 

0,59 

ROE 6,60 

7,76 7,07 

7,57 

7,73 

6,98 

11,21 

5,33 

6,04 


Source: Own study 


For banks in Poland, the ROA calculated as the arithmetic mean increased from 0.71% to 
0.78%. However, taking into account the results achieved in recent years, it should be 
noted that the value of the ratio is still low. Negative factors include the increase in 
operating expenses resulting mainly from new tax liabilities and an increase in the negative 
balance of impairment losses and provisions. However, it can be added that the average 
rate of return on assets of the Polish banking sector is still higher than the average rate in 
other EU countries. 

The second analyzed profitability ratio is the ROE (rate of return). For the banking sector 
in Poland, ROE increased from 6.60% to 7.07%. Similarly, however, it is necessary to refer 
to previous years. Observation of data suggests that, in retrospect, current values are at 
a low level. High return on equity in previous years was the result of relatively low equity. 
At present, the rapid increase in the balance sheet total and the increase in equity as a 
result of the introduced prudential regulations do not allow maintaining the ROA at a higher 
level. 

4 Conclusions 

• The concept of introducing a bank tax prevents the instability of financial markets 
and limits the risk taken by banks. 

• In the analyzed period 2016-2017, was observed an increase in lending dynamics. 
The increase in the sales of credit products was mainly driven by high internal 
demand and low interest rates. The increase was recorded for net interest income, 
which indicates an increase in the average interest margin. Using the environment 
of low interest rates, banks have reduced interest rates on deposits while at the 
same time increasing the interest rate on low loans. 

• The Polish banking sector, which is the main source of financing the economy, has 
been developing steadily. The persistent environment of record-low interest rates, 
together with the improvement of investment and consumption moods, allowed, 
from 2016, an increase in the balance sheet total by approx. PIN 140 billion (5.8%). 
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• At the same time, further strengthening of the capitai base was aiso registered. 
Own funds from the ievei of PIN 159.1 biiiion at the end of 2015 increased by PIN 
198,1 biiiion at the end of 2017- 24,5%. The average totai capitai ratio at the end 
of the year reached 18.2%, which aiso meant an improvement compared to the 
previous year. 

• Due to the short period of the banking tax in Poiand, the risk associated with it has 
not yet been fuiiy materiaiized. Therefore, it can not be ruied out that in the ionger 
term the situation in the assessed areas wiii change, and banks wiii try to 
compensate for the costs of the bank tax through aggressive poiicy on margins and 
fees and commissions. 
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Abstract: In comparing Bitcoin to other cryptocurrencies, we anaiyze whether these can 
become a viabie aiternative to fiat currencies. In the theoreticai part we assess if these 
embody the main functions of a currency (Krugman, 1984). The empiricai part anaiyzes 
the price deveiopment, iiquidity and veiocity of Bitcoin in comparison to the major other 
cryptocurrencies in 2017. We conciude that Bitcoin Cash, a cryptocurrency that evoived 
during a hard fork of Bitcoin, may deveiop into sharing features of a giobai currency. 
Currentiy cryptocurrencies are rather tokens and a highiy voiatiie asset ciass of their own. 
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1 Introduction 

In 2017, the cryptocurrency market experienced a development the economy had not yet 
seen before. Bitcoin and its competitors gained much attention in the financial sector of 
both positive and negative nature. The system of this cryptocurrency is based on a peer- 
to-peer network that allows transactions which are verified de-centralized by all the 
Bitcoin-users and then stored in the biockchain (Nakamoto, 2008; Haiss and Moser, 2017). 
It represents the idea of de-centralizing a currency. Therefore, it is formally independent 
from governmental authorities and financial institutions, though influenced by its activities 
(e.g. reacted to announcements by the Chinese government to forbid mining and trading 
in early 2018) (Allerstorfer, 2016). Cryptocurrencies not only could turn out to be a highly 
lucrative (though risky) investment opportunity, but also could represent a potential 
alternative (and thus a threat) to fiat currencies. Or is it just a token? A currency or rather 
an asset class of its own? 

This paper is a comparative study based on descriptive data. The first part provides a 
theoretical background, discussing whether Bitcoin shares the functions of a currency as 
defined by Krugman (1984). The second part compares the development of the major 
cryptocurrencies Bitcoin, Bitcoin Cash, Ethereum, Litecoin and Ripple in 2017. We analyze 
their price development, liquidity and velocity. We conclude by discussing if these may 
represent a viable alternative to fiat currencies as a kind of a new asset class. 

2 Cryptocurrencies and the Functions of a Currency 
Features of Cryptocurrencies 

Virtual currencies are digital on the one hand, and based on cryptography to secure the 
system on the other hand (Lee, 2016). Cryptocurrencies are tokens that use "cryptographic 
hashing and digital signatures to verify transactions and avoid double spending" 
(Halaburda & Sarvary, 2016). Cryptography is used to prevent unauthorized access of 
particular content (confidentiality) and unauthorized changes (integrity). It enables 
involved parties to identify each other as well as the information sent (Allerstorfer, 2016). 

When Bitcoin was introduced in 2008, it was the first of all cryptocurrencies. At the time 
of writing (Q2/2018), there are about 1.500 different cryptocurrencies existing, which have 
all emerged after the introduction of Bitcoin (see Coinmarketkap.com for the current 
status). In essence, Bitcoin features as a decentralized peer-to-peer digital "currency" 
based on cryptography, with a more or less finite monetary supply (Nakamoto, 2008). 
Every direct transaction made is verified de-centrally by a network of Bitcoin users. This 
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means that it is possibie to carry out transactions "without the assistance and verification 
of a trusted third party" (Lee L. , 2016). As most other cryptocurrencies are based on some 
type of biockchain aii of their functions inciuding storing, transferring, buying and seiiing 
are executed compieteiy oniine (Osterrieder, Chan, Chu, & Nadarjah, 2017). 

As cryptocurrencies are a reiativeiy new phenomenon, a precise iegai definition of virtuai 
currencies does not yet exist, though severai countries enacted spedai cryptocurrency 
iaws, e.g. the 4th Anti-Money Laundering Directive by the EU, which oniy inciudes 
exchanges between cryptocurrencies and fiat currencies, or the US virtuai currency iaw 
(EDCAB, n.d.; Waters, 2017). According to Tymoigne & Wray (2005), it is crudai for any 
monetary system to be based on a structure that is capabie of recording transactions. In 
the case of cryptocurrencies this necessity is fuifiiied through the biockchain. 

The biockchain, which is often seen as the key innovation of Bitcoin, is a distributed iedger 
system that stores and keeps record of aii Bitcoin transactions (Haiss & Moser, 2017). This 
iedger is increased as miners add new biocks to the chain in a chronoiogicai order, whereas 
hundreds of transactions are stored and verified in every individuai biock. The biockchain 
is caiied a pubiic iedger, because every transaction can be associated with a particuiar 
Bitcoin address (information pubiiciy avaiiabie by using a biock expiorer, e.g.: 
https://biockchain.info/). In order for a biock to be added to the iedger, a miner first has 
to discover it, before aii miners can verify it. This is achieved by soiving a cryptographic 
mathematicai probiem through computationai effort. That process is caiied proof-of-work 
(Dwyer, 2014). The first miner that verifies the biockchain receives a reward in the form 
of newiy created Bitcoins and a transaction fee. Besides mining, another option to acquire 
Bitcoins is to exchange it for fiat money, by buying it either from peopie through Bitcoin 
waiiets or from an exchange piatform (Swan, 2015). A major disadvantage of the proof- 
of-work system is that this process makes mining and payment transactions extremeiy 
energy extensive and thus very costiy (Harm, Obregon, & Stubbendick, 2016). 


I 

i 


Figure 1 Bitcoin (BTC) Suppiy over Time 



Source: Antonopoulos, 2017 

The suppiy of Bitcoin, which is governed by an aigorithm, is iimited to 21 miiiion Bitcoins. 
The aigorithm of the issuance scheduie adjusts itseif by haiving the amount of the possibie 
creation of new Bitcoins every four years (Antonopouios, 2015). This adaptation is achieved 
by increasing the difficuity of the aigorithm that needs to be soived by the miners (Dwyer, 
2014). It is important to note, that the number of biocks discovered per year does not 
change (52.500), and oniy the amount of Bitcoins per biock is haived every four years 
(every 210.000 biocks). The idea behind this decreasing-suppiy aigorithm is to best imitate 
a rare commodity iike goid. Cermak (2017) estimates that "99% of aii Bitcoins wiii be 
"mined" by 2040 and the remaining 1% wiii be mined over the next 80-100 years". The 
decreasing issuance modei aiso contributes to an increased amount of energy (i.e. rising 
cost), ieading to a decreasing rate at which Bitcoins are mined (Antonopouios, 2017; see 
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figure 1). As the rate of newly created Bitcoins is decreasing, the value of each Bitcoin is 
likely to rise. This is also one of the main reasons why investors are likely to hold Bitcoin 
as a speculative investment. Furthermore, the decreasing issuance schedule suggests an 
increase of the transaction fees, since the reward the miners receive, denominated in newly 
created Bitcoins, will get smaller. 

According to Krugman (1984), in the classical economist definition, money serves three 
functions: it is a medium of exchange, a unit of account, and a store of value for both the 
private and official sector. As virtual currencies so far mainly operate in the private sector 
(Bech & Garratt, 2017), we will focus on that. 

2.2 Features of Traditional (fiat) Currencies 

According to Cermak (2017), "For a currency to function as a medium of exchange, it must 
represent a standard of value accepted by all parties. The most essential function of a 
medium of exchange is to measure value. A medium of exchange should have a constant 
intrinsic value and a stable purchasing power on average." 


Table 1 Functions of a Currency 


Private 

Official 

Medium of exchange 

Vehicle 

intervention 

Unit of account 

Invoice 

peg 

Store of value 

Banking 

reserve 

Source: Krugman, 1984 


The second dimension of money mentioned by Krugman (1984) is the function as a unit of 
account. The main aspect of a unit of account is its ability to serve as a standard numerical 
unit and measure the value and costs of goods, services, assets and liabilities (European 
Central Bank, 2012). No monetary system could perform accordingly without an asset that 
functions as a unit of account, as this function is also needed to ensure an accurate method 
of recording transactions. Traditionally, the unit of account function was always associated 
to some kind of a central authority that set standards (Tymoigne & Wray, 2005). Yet, this 
perception will most probably have to change in future times, because of the introduction 
and emergence of the blockchain. 

The third major feature of a currency is its function as store of value, ie to preserve value 
over time (Lehdonvirta, 2014). Clearly, this implies the need for a stable respectively 
somewhat predictable price development. Enough liquidity is another basic function for the 
store of value dimension, as the value of something that cannot be exchanged for other 
goods and services at any point in time is useless to function as money (Cermak, 2017). 
A further key characteristic concerning the store of value is the predictability of supply. 
Knowing by what degree the supply will increase or decrease can give a suggestion of how 
much inflation or deflation should be expected in the future. By being aware of the future 
supply, one can be confident not to experience a sudden drop in purchasing power of used 
the currency (Ammous, 2016). One very important aspect why gold is one of the most 
reliable mediums of exchange, is its ability to store value over time. This is due to its 
property for being extremely durable and hard to counterfeit. Furthermore, its supply is 
limited and difficult to harvest, which makes it a rare resource (Ammous, 2016). 

Throughout the modern history of money, there has always been some kind of central 
authority in charge of the monetary system (Cermak, 2017). Accepting a third party to be 
in charge of the monetary base has many advantages, but also demands some degree of 
trust by the general public in central banks. On the positive side, institutions in charge of 
the monetary system will not only aim to act as a guardian of price stability, but also stand 
ready to lend money to financial institutions in times of financial crisis or deflationary 
collapse and engage in various open market operations (Ammous, 2016). On the contrary, 
a third authority has the power to influence and manipulate the workings and ground rules 
of currencies. Within the boundaries of their bylaws, central banks can basically create as 
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much money as they want (Malliaris, 2005). In some cases, this led to extreme cases of 
inflation. Illustrative examples in this context would be the hyperinflation in Venezuela or 
also Russia at the demise of the Soviet Union. 

Krugman's typology (1984) connects "trust" with the currency itself instead of connecting 
it with the authorities in charge. As part of the store of value function of a currency, 
Krugman simply argues that trust comes with stability. Thus, if a currency is not stable 
enough due to high inflation or political uncertainties it will probably also be used less, 
because the general public would not trust the currency. The ECB (2012) specifies the 
importance of trust in the current monetary system: 

"Fiat money is any iegai tender designated and issued by a centrai authority. Peopie are 
wiiiing to accept it in exchange for goods and services simpiy because they trust this centrai 
authority. Trust is therefore a cruciai eiement of any fiat money system." 

With the emergence of the blockchain and cryptocurrencies, a new way of regulating 
monetary systems evolved. The blockchain system allows parties to transfer funds directly 
to one another, using a peer-to-peer system (Lee, 2016). This weakens respectively 
removes the need for a trusted third party. In such a decentralized monetary system, it is 
possible to fully rely on a system to record transactions without the need of an intermediary 
in control (Nakamoto, 2008). This game-changing fact redefines the definition of trust in a 
currency. In contrast to fiat currencies, trust in the world of cryptocurrencies is based on 
cryptographic proof and technology instead of intrinsic value or a third authority (Fink & 
Johann, 2014). By introducing the blockchain, Nakamoto not only removed the need for a 
trusted third party, but also figured out a way to avoid double spending. This is possible 
because the blockchain records every transaction on a "public time-stamped ledger" 
(Cermak, 2017). Cryptocurrencies are also not obliged to a certain location or jurisdiction. 

3 Price development. Liquidity and Velocity of Major Crypto-"Currencies" 
Cryptocurrencies Chosen 

In the following, we compare the five strongest cryptocurrencies, namely Bitcoin, Bitcoin 
Cash, Ethereum, Litecoin and Ripple. The reason for choosing these cryptocurrencies was 
mainly their market capitalization, but also because they show distinct approaches in 
offering digital currencies. Table 2 provides an overview of their major features. 

These are, however, not without alterations. For example, the community could not agree 
about increasing the blocksize of Bitcoin (from initialy 1 MB), although trying for years. To 
raise blocksize to 8 MB, Bitcoin Cash was launched in a "hard fork" from Bitcoin as a new 
cryptocurrency in August 2017. Every Bitcoin holder as of block number 478.558 received 
equally as many Bitcoin Cash as they had Bitcoin at this exact time. Thus there are two 
separate Bitcoin blockchains that coexist without interfering with one another. Bitcoin Cash 
is exactly the same as Bitcoin, just with the advantage of lower transaction costs and faster 
verification times (due to its scalability; BitcoinCash.org, 2017), making it a better 
substitute for fiat currencies. 

Ethereum is a platform that allows different kinds of distributed applications in the form of 
peer-to peer "smart" contracts to function without fraud or trusted authority interference 
(Ethereum.org, 2017). The fundamental technical differences to Bitcoin lie in the 
programming language and the required time to verify transactions (Bajpai, 2017). 
Ethereum could process an infinite amount of transactions, since it is not limited in its 
blocksize as is the case for Bitcoin. There is no maximum amount of Ether, but the amount 
issued per year is capped to 18 million Ether (Flarm, Obregon, & Stubbendick, 2016). 

Litecoin was designed by modifying the Bitcoin software. Just like Bitcoin, Litecoin is based 
on a peer-to-peer system and uses open-source software (Jakes, 2016). The reason for 
launching this virtual currency was to decrease the block generation time to 2.5 minutes 
to make it better suited for smaller transactions and to provide better cybersecurity. 

Rippie has a very different approach compared to the other virtual currencies, as it is 
designed to only facilitate trade relationships to send money on a global basis. Therefore, 
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it does not embody a substitute to the current finandai system per se. The idea behind 
Rippie is that every currency shouid oniy be exchangeabie by going through Rippie itseif, 
instead of being abie to exchange every currency with any other currency. However, 
simiiariy to Bitcoin, Rippie aiso has a iimited suppiy. It is a peer-to-peer system and intends 
to aiiow finandai transactions without the need of a third-party authority (Jakes, 2016). 


Table 2 Comparison of Cryptocurrencies 


Name 

(Founder) 

Re- 

iease 

Sym- 

boi 

Market 
Capitaii- 
zation 
USD bn 

Price 

(USD) 

Hash 

aigo- 

rithm 

PoW/ 

PoS 

Comment 

Bitcoin BTC 

(Satoshi 

Nakamoto) 

2009 

BTC, 

XBT 

145,7 

8.650,51 

SHA- 

256d 

PoW 

1®‘ based 
on biock- 
chain 

Bitcoin 

Cash 

2017 

BCH 

19,7 

1.160,96 

SHA- 

256d 

PoW 

Hard fork 
from BTC 
(increased 
biocksize) 

Ethereum 

(Vitaiik 

Beterin) 

2015 

ETH 

87,8 

901,28 

Ethash 

PoW/ 

PoS 

Piatform 
for smart 
contracts 

Litecoin 
(C. Lee) 

2011 

LTC 

7,1 

128,19 

Scrypt 

PoW 

simiiar to 
BTC 

Rippie 
(Larsen & 
McCaieb) 

2013 

XRP 

33,2 

0,85078 

ECDSA 

Con¬ 

sensus 

For peer- 
to-peer 
trans¬ 
actions 


Source: Adapted by the authors from Wikipedia (2018) and Coinmarket.com (2018) 


Measures Chosen 

The first seiected measure is price deveiopment. A stabie price is the strongest indicator 
for the stabiiity of a currency, high voiatiiity shows incompatibiiity for the medium of 
exchange function. A currency that is very voiatiie in its price is very uniikeiy to be used 
as store of vaiue as it embodies great uncertainty about its future vaiue. An unstabie 
currency is unsuited to function as a unit of account. For our anaiysis, we checked price 
deveiopment in USD, as this is the most used currency to trade cryptocurrencies. 

The second seiected measure is the iiquidity of each currency. Liquidity is a precondition 
for any currency to function as medium of exchange. If there is no counterparty wiiiing to 
accept an asset, it cannot be exchanged immediateiy at a certain market (Damodaran, 
2013), which wouid make it unsuitabie to function as a medium of exchange, as it cannot 
guarantee trade at any time at a fair price anymore. In order to measure iiiiquidity, either 
the transaction costs or the time that is needed to execute a transaction can be taken as 
a measure (Damodaran, 2013). Additionaiiy, iiquidity is aiso essentiai to fuifii the function 
as a store of vaiue. If an asset has a very iow trade voiume (which is a typicai measure for 
iiquidity), it cannot be soid easiiy on the market (Chordia, Roii, & Subrahmanyam, 1999). 
This makes it iess favourabie to be used as a store of vaiue. Furthermore, the trade voiume 
is a convenient measure for the breadth of a market, which gives insights in both the 
amount and size of transactions as weii as the infiuence of transaction costs (Lybek & Sarr, 
2002). For our anaiysis, we use the daiiy 24h trade voiume as a measure, compiied from 
Coinmarketcap.com. We aiso iooked at transaction costs. 

The third measure we appiy is the veiocity (of circuiation). According to Amadeo (2017), 
"The veiocity of money is the rate at which peopie spend cash. It is how often each unit of 
currency, such as the U.S. doiiar or euro, is used to buy goods or services during a period." 
This definition impiies that the iower the veiocity the higher the tendency that the currency 
is used as an investment, rather than as a medium of exchange. Peopie wiii not want to 
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pay with a "currency" which couid exponentiaiiy rise in a very short period and rather hoid 
on to it. High veiocity, on the other hand, impiies that individuai units of a currency change 
hands on a very frequent basis (Amadeo, 2017). Therefore, the function as a medium of 
exchange is the one function most affected by this measure. For our anaiysis of the veiocity 
of circuiation, oniy data for Bitcoin was avaiiabie, compiied from biockchain.info. 

Descriptive Comparison 

As observation period, we chose November 2015 to November 2017. This covers the period 
in which the breadth and depth of cryptocurrencies deveioped strongiy, but exciudes the 
"fat taiis" in its beginning and the outiiers from the extreme hype around the change of 
the year 2017/2018. We aiso tie in findings from reiated research. 

Concerning the price deveiopment of the seiected cryptocurrencies, each of them shows 
both a significant increase in vaiue, but aiso a very high degree of voiatiiity, especiaiiy in 
2017. If you had invested $5 on November 12, 2015, in Bitcoin, you wouid have got roughiy 
$100 in iate 2017, which is more than twenty times as high. After a siow but constant 
increase in price in 2016, in Aprii 2017 Bitcoin sharpiy surged, due to the fact that Japan 
announced Bitcoin as iegai tender. This indicates that Bitcoin is not entireiy independent 
from governmentai actions, which is not in iine with the daims made by its supporters. 
Bitcoin continued its race to aimost $3,000, untii the price started to faii again in June 
2017, when it decreased about 40% in oniy one month. This freefaii was mostiy triggered 
by uncertainties among Bitcoin hoiders about the upcoming programme code upgrade, 
which was set for 1st of August 2017 (Rizzo, 2017). Nevertheiess, from mid-July 2017 
onwards, Bitcoin set for another extreme rise in price, hitting a record high of $4,800 in 
early September. This development was strongly supported by the hard fork on 1st of 
August and the activation of Segregated Witness in late August, which drew a lot of media 
attention towards Bitcoin (BitcoinCash.org, 2017). In early September, China announced 
that it will ban ICO's (Initial Coin Offerings), which might have been the cause for the next 
downswing (Merkel, 2017). When J.P. Morgan publicly called Bitcoin a "fraud that will 
ultimately blow up", Bitcoin continued its downward race (Monaghan, 2017). After hitting 
a price slightly below $3,000 in mid-September, Bitcoin set off for another very fast price 
hike. Once the CME Group, one of the biggest options and futures exchanges worldwide, 
announced that it would offer Bitcoin Futures, the price of Bitcoin soared to a new record 
high of over $6,500 in late October (Baker & Leising, 2017). Bitcoin maintained its upswing 
as the 16th of November approached, which was set to be the day for the introduction of 
Segwit2x (Russo, 2017). However, shortly before this day arrived, the split was cancelled, 
which caused the Bitcoin price to plunge from its all-time high of $7,400 down to $6,625 
on 12th of November 2017. 

Similar to Bitcoin, the time between 2015 and 2017 was by far the strongest period for 
Ethereum. In only two years its price increased by more than 3.000%, from less than $1 
to over $300. On November 12, 2017 Ethereum had a price of roughly $308. Until March 
2017, the price of Ethereum almost increased twentyfold to reach a price of almost $20. 
From there on, it started a strong upward phase, before reaching its all-time high of $390 
in mid-June 2017. This remarkable increase in price most probably occurred, because of a 
rise in adoption of the whole cryptocurrency industry and an overall ICO hype in 2017 (Aru, 
2017). Nevertheless, Ethereum saw itself on a downward race for a whole month until mid- 
July when it hit a price of $150, which represented a price reduction of 60%. This extreme 
fall represented a market correction and was also triggered by wrongly distributed news 
about the death of Vitalik Buterin, the founder of Ethereum (Reiff, 2017). From there on, 
Ethereum benefited from the increased media coverage of Bitcoin, which resulted in a rise 
of Ethereum's price. Ethereum regained almost all of its value of mid-June to reach around 
$380 on 1st of September 2017. Ethereum was then heavily affected by the announcement 
of China to ban ICO's, as ICO's most often run through Bitcoin and Ether (Merkel, 2017). 
From there on Ethereum continued a very volatile development in October and early 
November 2017, before it hit $308 on November 12‘T 

Compared to Ethereum and Bitcoin, Litecoin only increased marginally between November 
12, 2015 and April 2017, trading at a stable price between $3 and $4. It was in mid-April 
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2017, when Litecoin also profited from the general rise in acceptance of cryptocurrencies 
by the general public. This upward trend was further supported by the successful activation 
of Segregated Witness in early May (Hertig, 2017). From there on, Litecoin continued its 
surge until it reached an all-time high of over $82 on 1st of September at the time. Litecoin 
was also heavily affected by Chinas announcement to ban ICO's in early to September, 
which led to a drop to $42 within just one week (Merkel, 2017). I recovered to trade around 
a price of $60 as of November 12, 2017. 

As of November 12, 2017, Ripple's is $0,196. It experienced its all-time high in mid-May 
with a price of $0.41. This price peak could only be maintained for a very short period of 
time. In general. Ripple followed the overall trend of the cryptocurrency market by 
significantly increasing its value from May 2017 onwards. Up to the time of writing, there 
is very limited literature on reasons for price changes of Ripple. However, in general it can 
be assumed that the price of Ripple is strongly influenced by news about the acceptance 
of cryptocurrency by retail banks and central banks. This originates from the fact that 
Ripple is also designed to function within the interbank SWIFT-network (Tsihitas, 2017). 

The high volatility of the selected cryptocurrencies could have its origin in the still 
significantly high level of uncertainty amongst investors, concerning the whole 
cryptocurrency market. Even minor negative news and information gathered through 
media often strongly affect the decisions of investors and can quickly lead to mass selling 
or mass buying. This often causes a sharp decrease or increase in price, respectively. The 
fact that Bitcoin is still often only used as a speculative investment, rather than as a 
medium of exchange, invites a great number of uninformed investors to enter and to leave 
the Bitcoin market, causing high volatility (Fink & Johann, 2014). 

Figure 2: Google Trends of the Selected Cryptocurrencies 

Interest over time Google Trends 


• Bitcoin • Ethereum • Litecoin • Ripple 



Worldwide. 12/11 /2015-12/11/2017, 

Source: Google Trends, 2017 


Enhanced media presence could have had a significant effect on investment activities as 
well, regarding to Bovaird (2017). The heavy influence of an increased media profile, which 
could even lead to temporary price bubbles, is also supported by Wang & Vergne (2017). 
Stenquvist & Lonno (2017), who analyzed if there is a correlation between Bitcoin related 
Twitter-posts and its price, observed „a partial correlation between binary sentiment and 
price change for small subsets of data". Conducting a word count analysis provides another 
avenue of research. By looking at the Google search interest a high correlation between 
the price development of each cryptocurrency and the search interest of each 
cryptocurrency, can be observed. As representative search key words, the names of the 
different cryptocurrencies were selected. Figure 2 represents the "search interest relative 
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to the highest point on the chart for the given time" (Googie Trends, 2017). Again, the 
seiected time span is November 12, 2015 to November 12, 2017. 

By comparing the Googie trends to an overiapping chart of the price deveiopment of aii 
four seiected cryptocurrencies within the same period of time, simiiar deveiopments can 
be examined. This shows a high correiation of the growing price and the growing interest 
(measured by Googie searches): 


Figure 3: Overiapping Price Deveiopments 



2013 2014 2015 I 2016 2017 

Source: CryptoCurrencyChart.com 

With regards to liquidity, we find that aii cryptocurrencies are stiii very voiatiie in their 24h 
trade voiume up to now. This is strongiy influenced by the fact that cryptocurrencies are 
not yet used for the same purpose as the USD or Euro. Most cryptocurrency investors oniy 
use them as a specuiative investment (Aiierstorfer, 2016). Once one cryptocurrency wili 
be accepted broadiy and commoniy be used as a medium of exchange, this situation may 
change. When examining the corresponding movements between iiquidity and veiocity, at 
ieast in case of Bitcoin, a tendency of correiating iiquidity and velocity can be observed. In 
2017, aimost every time when iiquidity was high, veiocity was high too, whereas when 
iiquidity was iow, veiocity oniy feii partiy. This ieads to the conciusion that Bitcoin is on its 
way to turn from a specuiative market towards a mass market. 

4 Conclusion 

This paper aims to provide an answer to the research question if one of the seiected 
cryptocurrencies fuifiis Krugman's three functions of a currency (medium of exchange, unit 
of account and store of vaiue) and thus couid substitute fiat currencies (Krugman, 1984). 
Therefore, three measures were taken into consideration, nameiy price deveiopment, 
iiquidity and veiocity. After anaiyzing the four cryptocurrencies Bitcoin, Ethereum, Litecoin 
and Rippie, as weii as the newiy emerged Bitcoin Cash, we draw the foiiowing conciusion. 
The oniy cryptocurrency that couid in theory fuifii the functions of a currency is Bitcoin 
Cash, because of two main reasons. First, Bitcoin Cash is truiy decentrai, meaning that 
there is no singie group or third authority, nor anything that is comparabie to a third 
authority that controis the Bitcoin network. Second, the suppiy of Bitcoin Cash is fixed with 
a determined issuance scheduie. Both the totai suppiy and the issuance scheduie are very 
uniikeiy to be aitered (Ammous, 2016). 

Though Bitcoin (BTC) has these same attributes, there is one big disadvantage of Bitcoin, 
nameiy its scaiabiiity. Bitcoin has aiready reached a point where it cannot handie the 
amount of transactions anymore. This resuits in high transaction costs and iong 
confirmation times. Fortunateiy, there is aiready a soiution for this probiem. The soiution 
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is called Bitcoin Cash. The blocksize of Bitcoin Cash is adjustable, which means that it is 
not facing the problem of scalability. Both transaction costs and the duration to verify a 
transaction will be kept to a minimum (BitcoinCash.org, 2017). This is also in the sense of 
the original invention of Bitcoin, since it was designed to be a decentral cryptocurrency, 
that is scalable, if the demand rises (Nakamoto, 2008). As all the other technical 
specifications of Bitcoin Cash stayed the same as the ones of Bitcoin, Bitcoin Cash could, 
from a technical point of view, be preferred over Bitcoin. 

Ethereum is not in the position to function as a viable substitute to fiat currencies, because 
there is a small group of miners that could, together with the Ethereum Foundation, control 
the network of Ethereum and thus function like a third authority in charge. It thus would 
be less favourable compared to Bitcoin and Bitcoin Cash. Furthermore, Ethereum's purpose 
is not to be a substitute to fiat currencies, but to provide a platform to ease peer-to-peer 
activities like smart contracts. Its currency. Ether, was only established to facilitate these 
activities and not to function as a medium of exchange (Bajpai, 2017). 

Although Litecoin is most similar to Bitcoin, it still has a major disadvantage with regard to 
security. A cryptocurrency that in theory is 100 times easier to be influenced by malicious 
activity, which could for instance have an impact on the issuance schedule, should never 
be chosen. Litecoin is also less accepted than Bitcoin globally (Ammous, 2016). 

Finally, Ripple is also not in the position to substitute fiat currencies, as it is simply not 
designed to function as such. The purpose of Ripple is rather to function as an exchange 
medium between existing currencies. By doing so, it aims to facilitate the current financial 
system. Ripple also has a company behind it which controls the Ripple network, which is 
comparable to a central bank (Ripple.com, 2017). 

All in all, currently cryptocurrencies are rather tokens and a highly volatile asset class of 
their own. 
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Abstract: Companies listed on stock exchanges in the European Union prepare and 
present their financial reports mostly in accordance with International Financial Reporting 
Standards (lAS/IFRS). International Accounting Standard IAS 41 Agriculture, prescribing 
the accounting treatment and disclosures related to biological assets used for agricultural 
activity, is an integral part of these standards. The need of the particular standard for 
agriculture stands from the specific character of agricultural activity based on the biological 
transformation of living organisms - plants and animal beings. This paper deals with the 
specific areas of the accounting treatment incorporated in the International Accounting 
Standard IAS 41. Furthermore, it examines whether there are agriculture companies 
reporting in accordance with IAS 41 among corporations publicly listed on the stock 
exchanges in the Czech Republic, in Slovakia, Poland, Hungary and Austria. Results show 
that only small number of agriculture companies is listed on the Central European stock 
exchanges. Therefore, there is the low usage of IAS 41. Although IAS 41 might seem 
redundant, it has its importance consisting in the specific accounting treatment that cannot 
by substitute by other standards. 

Keywords: agriculture company, biological assets, financial reporting, lAS/IFRS, stock 
exchange 

JEL codes: M41, Q14 

1 Introduction 

Agriculture represents a specific sector of the national economy. Agriculture companies 
differ within the meaning of nature of their activities from other business entities. Bohusova 
et al. (2012) mention that agricultural activity is in comparison with other activities of 
business subjects dependent on the natural and environmental conditions (geographic 
condition, weather, etc.). According to Dvofakova (2014), agricultural activity takes place 
independently of human activities due to the biological characteristic of assets, such as 
vegetation period, pollination by specific species, multi-annual length of the production 
cycle. People can only facilitate or influence biological transformation by enhancing or 
stabilizing conditions necessary for the process to take place (e.g. moisture, temperature, 
fertility and light). Sedlacek (2010) claims that in comparison with other economic 
branches, the agricultural activity is characterized by specific activities that require the 
appropriate accounting attitudes. This is also confirmed by Bohusova et al. (2012) who 
mention that the specifics of the biological character of transformation should be reflected 
by the methodology for reporting for activities of agriculture companies. According to 
Dvofakova (2012), nature of agricultural activity based on biological transformation 
(comprising growth, degeneration, production, etc.) that changes the substance of 
biological asset, is difficult to capture in traditionally used accounting models established 
on historical costs and realization principle. 

On the international level of accounting and financial reporting particularities of agricultural 
activity are treated in the International Accounting Standard 41 Agriculture (IAS 41). The 
objective of IAS 41 Agriculture is to prescribe the accounting treatment and disclosures 
related to agricultural activity. IAS 41 should be considered "lex specialis" to other "lex 
generalis" International Financial Reporting Standards (lAS/IFRS). Although it is dedicated 
to agriculture, it does not treat accounting of agricultural sector as a whole. It only deals 
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with the accounting treatment of specific assets reiated to agricuiture, mainiy with their 
particuiar measurement. Other accounting matters of agricuiture companies are prescribed 
by other lAS/IFRS. 

2 Methodology and Data 

This paper aims to present specific accounting treatment of agricuiturai activity 
incorporated in the Internationai Accounting Standard 41 Agricuiture and find out whether 
there are agricuiture companies reporting in accordance with IAS 41 among pubiidy iisted 
corporations on the stock exchanges in the Czech Repubiic, in Siovakia, Poiand, Hungary 
and Austria. 

This paper is based on an anaiysis of the Internationai Accounting Standard 41 Agricuiture, 
other reievant Internationai Finandai Reporting Standards and appropriate iiterature 
sources, articies and monographs. To discover pubiiciy iisted companies appiying IAS 41, 
the data from the stock exchanges and corporations' annuai or quarteriy reports from the 
year 2017 is used. Aii stock market segments of the foiiowing stock exchanges are seiected 
for the research: 

• Prague Stock Exchange (Burza cennych papfru Praha), 

• Bratisiava Stock Exchange (Burza cennych papierov v Bratisiave), 

• Warsaw Stock Exchange (Gielda Papierow Wartosciowych w Warszawie), 

• Budapest Stock Exchange (Budapesti Ertektozsde) and 

• Vienna Stock Exchange (Wiener Bbrse). 

The methods of description, anaiysis, synthesis and deduction wiii be appiied in this paper. 
The conciusion wiii assess the necessity of IAS 41 regarding specific assets reiated to 
agricuiturai activity. 

3 Results and Discussion 

IAS 41 is appiied to account for bioiogicai assets, agricuiturai produce at the point of 
harvest and government grants reiated to agricuiturai activity. IAS 41 does not deai with 
agricuiturai produce after harvest and its processing, for exampie, the processing of 
sugarcane into sugar, harvested cotton into thread or picked tea ieaves into tea, aithough 
such processing may be a iogicai and naturai extension of agricuiture activity or there 
shouid be a certain perceptibie simiiarity to bioiogicai transformation. IAS 2 or another 
suitabie standard appiies to harvested produce in dependence on the course of its use. 

On the other hand, IAS 41 cannot be appiied to assets which are in the scope of other 
standards, such as iand reiated to agricuiturai activity (IAS 16 Property, Piant and 
Equipment), intangibie assets reiated to agricuiturai activity (IAS 38 Intangibie Assets), 
right-of-use assets arising from a iease of iand reiated to agricuiturai activity (IFRS 16 
Leases). 

Standard defines used terms; for purposes of this paper, oniy the most important 
definitions wiii be mentioned. Under the agricultural activity, IAS 41 understands 
management by an entity of the bioiogicai transformation and harvest of bioiogicai assets 
for saie or conversion into agricuiturai produce or additionai bioiogicai assets with biological 
asset defined as a iiving animai or piant. Based on this definition, agricuiturai activity 
covers a diverse range of activities, e.g. forestry, annuai or perenniai cropping, cuitivating 
orchards and piantation, fish farming or cattie farming. Agricultural produce is the 
harvested product of the entity's bioiogicai assets. Three common features can be identified 
within this diversity - bioiogicai asset capabiiity of bioiogicai transformation (growth, 
degeneration, production and procreation), conditions management of bioiogicai 
transformation and measurement of quaiitative and quantitative changes brought about 
by bioiogicai transformation or harvest. 
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Recognition and measurement 

Recognition and measurement are the pivotai part of IAS 41, such as other standards. 
In compiiance with the common definition of assets inciuded in the Conceptuai Framework, 
an entity shaii recognize bioiogicai assets or agricuiturai produce oniy when: 

a) an entity controis the asset as a resuit of past events, 

b) it is probabie that future economic benefits associated with the asset wiii fiow to 
the entity, and 

c) the fair vaiue or cost of the asset can be measured reiiabiy. 

IAS 41 requires aii bioiogicai assets reiated to agricuiturai activity to be measured on initiai 
recognition and at the end of each reporting period at fair value less costs to sell where 
costs to seii are defined as incrementai costs directiy attributabie to the disposai of an 
asset, exciuding finance costs and income taxes. Agricuiturai produce harvested from an 
entity's bioiogicai asset is measured at its fair vaiue iess costs to seii at the point of harvest. 
Such measurement is the cost at that date when appiying IAS 2 Inventories or another 
appiicabie standard. 

There is a presumption that fair vaiue can be measured reiiabiy for a bioiogicai asset. That 
presumption can be rebutted oniy on initiai recognition for a bioiogicai asset for which 
quoted market prices are not avaiiabie and for which aiternative fair vaiue measurements 
are determined based on professionai judgement to be cieariy unreiiabie. Oniy in such 
case, entity measures the bioiogicai assets at its acquisition cost iess any accumuiated 
depreciation and any accumuiated impairment. Once the fair vaiue of bioiogicai asset 
becomes reiiabie, an entity measures it at its fair view iess costs to seii. IAS 41 aiiows that 
acquisition/production costs may approximate fair vaiue, particuiariy when oniy iittie 
bioiogicai transformation has taken piace since initiai cost incurrence, or the impact of the 
bioiogicai transformation is immateriai. An entity that has previousiy measured a bioiogicai 
asset at its fair vaiue iess costs to seii is obiigated to continue in this type of its 
measurement. 

Measurement prescribed by IAS 41 is based on the principie that the bioiogicai 
transformation that these assets undergo during their iifespan is best reflected by fair vaiue 
measurement (IFRS Foundation, 2014). Evaiuating the agricuiturai activity at the point of 
the harvest resuits from the fact that the transformation process is immediateiy 
represented in the finandai statements and due to the fact that the stakehoiders are abie 
to estimate the future economic benefits (Letter, Roman, 2007). The fair vaiue of bioiogicai 
assets has the direct reiation to changes in anticipating the future benefits. For exampie, 
anticipated benefits are directiy proportionai to the growth of trees in the forest 
(Dvofakova, 2012). On the other hand, the evaiuation at the acquisition/production cost 
does not reflect sufficientiy the increase in vaiue during deveiopment phase over the time 
of growth of bioiogicai asset due to the smaii reiation between expended costs and growth 
of bioiogicai assets, e.g. trees in the forest (Letter, Roman, 2007). Entities using the 
evaiuation at historicai cost cannot recognize the revenue untii the harvest or saie (it couid 
take decades in case of trees). By using fair vaiue evaiuation modei, gains can be 
recognized continuousiy during each accounting period untii the harvest. 

Fair value determination 

At the time of its creation, IAS 41 contained a definition of fair vaiue and the options of its 
determination. Since a new Internationai Finandai Reporting Standard 13 Fair Vaiue 
Measurement was approved (effective from 1®‘ January 2013), its definition of fair vaiue is 
currentiy prescribed for aii standards. IFRS 13 defines fair value as a price that wouid be 
received to seii an asset or paid to transfer a iiabiiity in an orderiy transaction between 
market participants at the measurement date. That definition of fair vaiue emphasizes that 
fair vaiue is a market-based measurement (i.e. market approach), not an entity-specific 
measurement (Starova et ai., 2016). According to Dvofakova (2012), active market with 
bioiogicai assets, especiaiiy with iong-term production cycie, may not function. For that 
reason, other approaches to fair vaiue (i.e. cost or income approach) offered by IFRS 13 
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have to be employed. In that case, Svoboda, Bohusova (2017) and Cavalheiro et al. (2017) 
suggest using discounted cash flow (income approach) to measure biological asset's fair 
value. But it should be noted that any cash flow for financing the assets, taxation, or re¬ 
establishing biological assets after harvest, e.g. the cost of replanting trees in a plantation 
forest after harvest, cannot be included in the calculation (IAS 41). 

An entity should use maximally relevant and observable information in order to measure 
fair value. IFRS 13 specifies the hierarchy of inputs in the determination of fair value using 
valuation approaches mentioned above. Level 1 inputs are considered the most reliable 
evidence of fair value and have to be used without adjustment to measure fair value 
whenever available; it has the highest priority. Level 1 inputs are quoted prices in active 
market for identical assets on the principal or the most advantageous market for the asset. 
Related to biological assets Dvofakova (2014) points out that market prices often have 
unstable seasonal character - they can differ significantly at the end of reporting period 
from future sale prices, which could cause recognition of unrealized gains or losses. These 
unrealized gains could be a subject of taxation (Bartuhkova, Semerad, 2013). Level 2 
inputs are directly or indirectly observable quoted prices in active markets for similar assets 
or, in case of missing active markets, quoted prices for identical or similar assets in markets 
that are not active. Level 3 inputs are unobservable on the markets. They reflect 
management's own assumptions about the assumptions market participants would use in 
pricing the asset (including risk assumptions). At level 3 the asset valuation requires a 
certain degree of judgment by the appraiser, and this could influence reliability and 
relevance of the generated information (Yang et al., 2005). 

Reporting 

Biological assets are reported as non-current or current assets in the balance sheet. A gain 
or a loss arising on initial recognition of a biological asset or agricultural produce at fair 
value less costs to sell and from a change in fair value less costs to sell is included in the 
profit or loss for the period in which it arises (IAS 41). A loss might arise on initial 
recognition of a biological asset because costs to sell are deducted, and they can exceed 
the fair value of the asset. Gains and losses are compensated and reported separately from 
other costs/losses and revenues/gains in the statement of comprehensive income. 

Governments Grants 

Accounting approach related to government grants incorporated in IAS 41 differs from an 
approach in IAS 20 Accounting for Government Grants and Disclosure of Government 
Assistance. The common approach to grants based on deducting a grant from the carrying 
amount of the related asset would be inconsistent with fair value model. (Dvofakova, 
2014). For that reason, IAS 41 incorporates its own treatment 

Unconditional grants related to biological assets measured at fair value less costs to sell 
are recognized in income when the government grant becomes available. Conditional 
grants are recognized in income when the conditions related to the government grant are 
met. If the terms of the grant allow part of it to be retained according to time that has 
elapsed, the entity recognized that part in profit or loss as time passes (IAS 41). 

Bearer Plants 

Beside biological assets mentioned above, IAS 41 distinguishes a specific group of 
biological assets called bearer plants that differ from other biological assets. Bearer plants 
are used solely to grow produce over several periods and at the end of their productive 
lives accounting unit usually gets rid of them. Once bearer plant attains maturity its 
biological transformation is no longer significant in generating future economic benefits. 
The only significant future economic benefits of bearer plant come from the agricultural 
produce that it generates (IFRS Foundation, 2014). In other words, once they are mature 
and productive, they are similar to "machinery used for manufacturing of goods". IAS 41 
defines the bearer plant as a living plant that: 

a) is used in the production or supply of agricultural produce; 
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b) is expected to bear produce for more than one period; and 

c) has a remote iikeiihood of being soid as agricuiturai produce. 

Originaiiy the ruies of IAS 41 were appiied on bearer piants as weii. But based on feedback 
from stakehoiders who argued that fair vaiue measurement was not appropriate for these 
bearer bioiogicai assets (Deioitte, 2014), the Internationai Accounting Standards Board 
(lASB) has decided to change their accounting treatment. On 30‘'^ June 2014, lASB issued 
Agricuiture: Bearer Piants (Amendments to IAS 16 and IAS 41) effective for entities since 
annuai periods beginning on or after l^*^ January 2016. lASB decided that bearer piants wiii 
be within the scope of IAS 16 Property, Piant and Equipment and be a subject to aii 
requirements therein. This inciudes the option to choose between the cost modei and 
revaiuation modei for subsequent measurement (EY, 2014). 

Piants iike tea bushes, grape vines, oii paims and rubber trees usuaiiy meet the definition 
of a bearer piant and are within the scope of IAS 16. However, it is necessary to mention 
that the produce growing on bearer piants - for exampie, tea ieaves, grapes, oii paim fruit 
or iatex - remains within the scope of IAS 41. Annuai crops and other piants that heid 
soieiy to be harvested as agricuiturai produce, such as soya, wheat and soya or trees grown 
for iumber, are not expected to meet the definition of bearer piants. In addition, bioiogicai 
assets with duai use, both bearer (e.g. fruit) and consumabie (e.g. iumber) attributes do 
not hoid the definition and remain under the ruies of IAS 41 (EY, 2014). Bearer animais 
are expiicitiy exciuded from the definition and are accounted for under IAS 41. 

Bearer piants that are subject to IAS 36 have to meet aii measurement requirements in 
IAS 16. Before maturity, bearer piants wiii be measured at their accumuiated cost, in the 
same way as seif-constructed items of property, piant and equipment before they are in 
the iocation and condition necessary to be capabie of operating in the manner intended by 
management. After they become mature, entities choose to measure either the cost modei 
or the revaiuation modei. Foiiowing either modei, entities have to determine the usefui iife 
of the bearer piant in order to depreciate it. The usefui iife needs to be re-evaiuated each 
year. Uniike bioiogicai assets under IAS 41, property, piant and equipment under IAS 16 
are not scoped out of IAS 36 Impairment of Assets - this means the need for assessing 
whether there are some indicators that bearer piants are impaired at the end of the 
accounting period. 

Usage of IAS 41 on the Central European Stock Exchanges 

Reguiation (EC) No. 1606/2002 requires that aii pubiiciy iisted companies on a reguiated 
market in the European Union have to prepare their consoiidated finandai statements in 
accordance with IFRS. Member states can stiii decide on the obiigation to appiy IFRS for 
the preparation of individuai finandai statements of pubiiciy iisted companies on a 
reguiated market. In case of corporations traded on a non-reguiated market (i.e. 
muitiiaterai trading fadiity) responsibie market organizer (stock exchange) decides on 
using IFRS. For exampie, in the Czech Repubiic, aii pubiiciy iisted companies on the 
reguiated market have to prepare their finandai statements (individuai or consoiidated) in 
accordance with IFRS (Act No. 563/1991 Coii.). On the contrary, in Siovakia oniy some 
pubiiciy iisted companies on the reguiated market have to appiied IFRS for their individuai 
finandai statements (e.g. banks, insurance companies or reinsurance companies), the 
others may (but do not have to) use IFRS (Act No. 431/2002 Coii.). Both countries do not 
reguiate using IFRS on non-reguiated markets. 

Appiication of IAS 41 supposes that entity is invoived in the agricuiturai activity and 
prepares its finandai statements in accordance with IFRS. The examination of using IAS 
41 was conducted among corporations on reguiated and non-reguiated stock market 
segments of the Centrai European Stock Exchanges. The resuits presented in Tabie 1 show 
that oniy the iow number of pubiiciy iisted companies uses IAS 41. In totai, 1 653 iisted 
companies were examined, and oniy 19 of them use IAS 41. 
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Table 1 Usage of IAS 41 on the Central European Stock Exchanges 


Stock Exchange 

Total number of 
publicly listed 
companies 

Number of 
companies using 
IAS 41 

Companies using 
IAS 41 (%) 

Prague Stock Exchange 

53 

1 

1.887 

Bratislava Stock Exchange 

60 

1 

1.667 

Warsaw Stock Exchange 

880 

13 

1.477 

Budapest Stock Exchange 

40 

0 

0.000 

Vienna Stock Exchange 

620 

4 

0.645 

Total 

1 653 

19 

1.149 


Source: Own arrangement based on the data retrieved from the Central European stock exchanges 
and financial statements of listed corporations 


The low usage of IAS 41 can be explained by the small number of publicly listed agriculture 
companies on the stock exchanges. Most agriculture companies are small, independent, 
cash and tax-focused, family-operated business units, without the need to obtain capital 
on stock exchanges (Dvofakova, 2012). According to Eurostat (2013), there were 10.8 
million farms across the EU-28. There is a large number (4.9 million) of very small, family 
farm (less than 2 hectares in size), and a small number (0.3 million) of very large farms 
(over 100 hectares). Apart from the size, Messah (2011) found out that agriculture 
companies in relation to listing on stock exchanges face major challenges such as high 
listing fees, price instability and fluctuations for agricultural produce based on inconsistent 
weather conditions or fluctuations in profitability in the agricultural sector, hence 
considered a risky sector to invest in. These reasons can explain the low listing of these 
companies as well. 

Another reason for the results can be found in the state law and stock exchange rules 
which do not require IFRS application for all listed companies. Agriculture companies are 
traded particularly on non-regulated market segments where the stock exchanges often 
do not prescribe mandatory using IFRS. Given the additional costs related to IFRS adoption 
(e.g. Navarro-Garcfa and Bastida, 2010, or Morris et al., 2014) companies are not 
motivated to apply them. Therefore, not every entity from the small amount of listed 
agriculture companies uses IAS 41. On the other hand, with continuing globalization and 
increasing pressure on international comparability of financial statements by owners, 
potential investors, financial institutions or regulators it can be assumed that the 
importance of IFRS will rise and agriculture companies will be more motivated to start 
preparing their financial statements in accordance with IFRS. 

Although at first sight, it might seem that IAS 41 is redundant due to its low usage, it is 
not the case. It provides accountants with coherent, logically structured and 
understandable set of specific rules that cannot be substituted by other existing lAS/IFRS. 
Thanks to these rules agriculture companies are able to prepare reliable, transparent and 
internationally comparable financial statements with respect to their activity based on 
biological transformation. 

4 Conclusion 

Agricultural companies differ regarding their activities from the other business 
corporations. Their activity is based on the biological transformation that is dependent 
on the natural and environmental conditions and takes independently of human activities 
- people can only facilitate or influence it. The nature of the agricultural activity is difficult 
to capture in traditionally used accounting models based on historical cost and realization 
principle (Dvofakova, 2012). 

International Accounting Standard 41 offers the special accounting treatment of biological 
assets (except bearer plants), agricultural produce at the point of harvest and government 
grants related to agricultural activity. IAS 41 is based on the fair value principle which 
represents the best way how to capture the biological transformation in the accounting 
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books and financial statements because the fair value has the direct relation to changes 
in anticipating the future benefits. For that reason, IAS 41 requires all biological asset and 
agricultural produce to be measured at fair value less costs to sell if fair value is reliably 
measurable. Determination of fair value is incorporated in IFRS 13 which prescribes three 
fair value determination approaches (market, cost and income) and three levels of 
applicable input information. 

Based on the conducted research among 1 653 publicly listed corporations on the stock 
exchanges in the Czech Republic, in Slovakia, Poland, Flungary and Austria, there is the 
only small number of agriculture companies using IAS 41. Although its low usage might 
suggest its uselessness, it provides a specific set of accounting rules that cannot be found 
in any other standard, and that is important for agriculture companies (non-listed as well). 
IAS 41 allows them to prepare financial statements with respect to particularities of the 
biological transformation based on comparable, internationally known, uniform and reliable 
accounting rules and principles. It can be expected that continuance of globalization 
increases the importance of International Financial Reporting Standard even more for 
owners, potential investors, banks or government agencies and more (not only) agriculture 
companies will begin to apply IFRS. 
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Abstract: In the risk management, volatility as the important parameter for estimation in 
the issue of hedging. Volatility model is the regression based forecasting model. GARCH 
(Generalized Autoregressive Conditional Heteroscedasticity) model is one of volatility 
model, it presents the variance rate at the current time step is a weighted average of a 
constant long run average variance rate, the variance rate at the previous time steps and 
the most recent information about the variance rate. Hence, there are many literatures 
supposed to use the GARCH minimum variance hedging the financial derivatives. Thus, the 
bivariate GARCH model provides a superior performance to other dynamic or constant 
hedge for financial derivatives. In the paper, it estimates the minimum variance hedge 
based on an advanced econometric model (GARCH model) with time varying minimum 
variance hedge. 

Keywords: Volatility Model, GARCH Model, minimum variance, hedge ratio 
JEL codes: COl, Cl 7, G32 

1 Introduction 

The forecasting of volatility can be regarded as a significant problem of financial modelling. 
Because the volatility is an important parameter for financial risk management and it is 
applied in many issues such as option pricing, portfolio optimization, Value at Risk, hedging 
and so on. There are many literatures supposed to use the GARCH minimum variance 
hedging the financial derivatives. Hence, in this paper analyzes the volatility model applies 
to hedging - GARCH minimum variance hedging. 

2 Methodology Volatility Model based GARCH Minimum Variance Hedge 

This section describes the minimum variance hedge (section 2.1), the volatility forecasting 
- GARCH model (section 2.2) and GARCH minimum variance hedge ratio (section 2.3). 

Minimum Variance Hedge 

Suppose there is a maturity mismatch, so that the hedge position is closed at some time 
t <T, where T is the expiry date of the futures. The value of the hedged portfolio at time t 
is 


Pit) = nxNpXFit,T)-NsXSit). ( 1 ) 

The variance of this portfolio value is 

Variance (P(t)) = n^NpVariance{F(t,T)) + NsVariance{S(t)) - 2nNpNsCov(F{t,T)S{t)). (2) 
Note that if nNp = Ns as in the one-for-one hedge then 


Standard Deviation (f’(t)) = Ns 


Jvariance(F(t,T)) + Variance(S(t)) - 2Cov(F(t,T),S(t)). 


(3) 


The hedging criterion is to choose n at time 0 to minimize equation (2). Differentiating with 
respect to n and checking the second order condition gives the optimal number of contracts 
in the hedge as 


n‘ = (^)x^ 


(4) 


where 
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^ Varlance{Fit,T))' ' 

The ratio equation is caiied the minimum variance hedge ratio. 

Verification of the finandai risk estimation approaches foiiowing the minimum variance 
hedging under partiai risk, which expressed variabie parameter r e (0; 1]. The parameter r 
means, what part of the risk shouid be hedged. If the r equai 1, it means the whoie risk is 
hedged, if it is iess than 1, it is oniy a partiai hedged. Hence, the minimum variance partiai 
hedge ratio expressed by foiiowing equation 


_ r*CoviF(t,T),S(t)) 
VarianceiFit.T)) ' 


( 6 ) 


Estimating Volatility - The GARCH Model 

Define cr, as the voiatiiity of a market variabie on day t, as estimated at the end of day t- 
1. The square of the voiatiiity on day t erf is the variance rate. 

To estimate the voiatiiity of a stock price empiricaiiy, the stock price is usuaiiy observed at 
fixed intervais of time. 

P, 


= ln( ^ for i = l,2,...,t. 


Where, t+1: Number of observations, 

Pf ,: Stock price at end of ith intervai (i=0,l,...,t). 


( 7 ) 


Because/’ , /?,is the continuousiy compounded return in the /f/zintervai. The usuai 

estimate, P, of the standard deviation of the cr, 's is given by 


Where £(/?,.) is the mean of the/?,.,'s. 


( 8 ) 


iny ~ - Y)^,o■^/^], 

Foiiowing that cr itseif can be estimated as cr* 
* P 


( 9 ) 


( 10 ) 


The standard error of this estimate can be shown to be approximateiy cr*/^/^. 

Suppose that the vaiue of the market variabie at the end of day ns/’. The variabie /?,.is 
defined as the continuousiy compounded return during dayn 
P 


R.=\n- 


^-1 


( 11 ) 


An unbiased estimate of the variance rate per day,cr, using the most recent n observations 
on the R, is 
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Where £:(/?,.) is the mean of the/?/s: 


( 12 ) 


= (13) 

For the purposes of calculating Value at Risk, the formula in equation (13) is usually 
changed in a number of ways/?,.,£(/?.), N-1. 


Where RAs defined as the proportional change in the market variable between the end of 
day i-1 and the end of day I so that 




Pi-i 


(14) 


E(Ri)\s assumed to be zero and N-1 is replaced by t. 
The formula for variance rate becomes 




(15) 


The Generalized Autoregressive Heteroskedastic (GARCH) model is developed by Engle 
(1982) and Bollerslev (1986). 

In GARCH model, erf is calculated from a long-run average variance rate, as well as from 
cr,_iandi?„_i. The equation for GARCH is 


erf = Y<J^ + aRf_^ + , (16) 

Where, cris the weight assigned to/?f j, and y^is the weight assigned toerf_j. Because the 
weights must sum to one: 

Y + a + P = 1, (17) 

Setting ® = the GARCH model in following equation, 

erf = -h cr/?f_ j y0crf_ j, (18) 

This is the form of the model that is usually used for the purposes of estimating the 
parameters. Onceco,a ,f3 have been estimated, it can calculate /as \-a-[5. The long¬ 
term variance can then be calculated escolY ■ For a stable GARCH process it requires 
a + P <\. Otherwise the weight applied to the long-term variance is negative. 

The GARCH Minimum Variance Hedge 


This is the number of futures contracts in the hedge when minimize the variance of the 
hedge portfolio. Note that when beliefs are expressed in terms of returns normally express 
the minimum variance hedge ratio as 

~P = P^i- ( 19 ) 

It estimated by performing a simply linear regression by OLS. The regression model is 

rst = a + Prpt + ( 20 ) 
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where the dependent variance is the return on the portfoiio to be hedged and the 
independent variabie is the return on the hedging instrument. 

Time varying minimum variance hedge ratios may aiso be estimated using a bivariate 
GARCH modei. These modeis extension to time varying minimum variance hedge ratios is 
not entireiy straightforward, since it is typicai that the portfoiio wiii be cointegrated with 
its hedging instrument. 

The disequiiibrium term in the error correction mechanism wiii be cioseiy approximated by 
the fair vaiue of the basis. To see why, note that 

lnF*{t,F) - lnS{t) = {r-y){T-t) = C(t,T). (21) 

Aithough C(t,F) wiii be stationary when the spot and futures are cointegrated, which they 
are when the basis is mean-reverting, it need not be the most stationary iinear combination 
of the iog of the market price of the futures and the iog of the spot time, nevertheiess 
since the mispricing of the futures contract reiative to its fair vaiue is so smaii it is 
reasonabie to assume the error correction term in the error correction modei is equai to 
C(t,T) when iog returns rather than returns are used in the GARCH modei. 

Introducing the notation 

y< = (S)'" = hp = 0. (22) 

where the vector y contains iog returns, it can write the conditionai mean equations as 

yt =+ ryt_i + 7rCt_i + £t. (23) 

In the conditionai bivariate GARCH framework, it assumes et\It-i~N(0,Ht) where It-i 
denotes the information set as time t - 1 and 

^Sft (^Ft 

where ost and apt are the conditionai standard deviations of the portfoiio and the hedging 
instrument and osft is their conditionai covariance at time t. This matrix is caiied the 
conditionai covariance matrix. The GARCH minimum variance hedge ratio at time t is then 
given by 

Pt = (24) 

apt 

Note that the GARCH modei hedge ratio is time varying as weii as its estimate. 

Verification of the finandai risk estimation approaches foiiowing the GARCH minimum 
variance partiai hedging under partiai risk, which expressed variabie parameter r 6(0;l]. 
The parameter r means, what part of the risk shouid be hedged. If the r equai 1, it means 
the whoie risk is hedged, if it is iess than 1, it is oniy a partiai hedged. Hence, the GARCH 
minimum variance partiai hedge ratio expressed by foiiowing equation 

Pt = (25) 

3 Empirical Study of Volatility Model based GARCH minimum Variance 
Hedge 

This section iiiustrates the minimum variance hedge ratio (section 3.1) and GARCH 
minimum variance hedge as the empiricai research with two Chinese indices (section 3.2). 

Minimum Variance Hedge Ratios 

liiustrate that based on the equation (5), (6) and (20) to caicuiate the OLS minimum 
variance futures hedge ratios for the two Chinese indices (Figure 1) of SSE composite index 
(000001.SS), HANG SENG index (^HSI) that according to the hedging period of 1 day 
(daiiy data). The foiiowing Tabie 1 presents the resuits of minimum variance hedge ratios 
from 23‘h Juiy 2012 - 13^^ October 2017. 
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Figure 1 Index Data from 2012-2017 



Source: Yahoo Finance 


Table 1 Minimum Variance Hedge Ratio 


Returns 

SSE 

HANG SENG 

Spot volatility 

23.51% 

16.48% 

Futures Volatility 

26.49% 

17.77% 

Correlation 

0.082 

0.020 

Minimum Variance Hedge Ratio 

0.073 

0.018 


Source: Own calculation 


The minimum variance hedge ratio is the product of the correlation coefficient between the 
changes in the spot and futures prices and the ratio of the standard deviation of the 
changes in the spot price to the standard deviation of the futures prices. The size of the 
minimum variance hedge ratio increases with the spot-futures correlation. When the spot 
and futures are very highly correlated the minimum variance hedge ratios are very close 
to 1. Otherwise might opposite. 


Table 2 Minimum Variance Partial Hedge Ratio 



100% (full hedge) 

80% 

60% 

40% 

20% 

SSE 

0.073 

0.058 

0.044 

0.029 

0.015 

HANG SENG 

0.018 

0.015 

0.011 

0.007 

0.004 


Source: own calculation 


Figure 2 Minimum Variance Partial Hedge Ratio 

0,08 



-•-SSE -©-HANGSENG 


151 




Source: own calculation 


The result under the risk of 20%, the partial hedging with SSE is 0.015 and HSI is 0.004; 
under the risk of 40%, the partiai hedging with SSE is 0.029 and HSI is 0.07; under the 
risk of 60%, the partiai hedging with SSE is 0.044 and HSI is 0.011; under the risk of 80%, 
the partiai hedging with SSE is 0.058 and HSI is 0.015; under the risk of 100% (fuii hedge), 
the hedging with SSE is 0.073 and HSI is 0.018. Though the increase of risk the partiai 
hedging optimization is going up that is proof in the Figure 2. 


The GARCH Minimum Variance Hedge 


liiustrate that the case of SSE composite index and HANG SENG index appiy GARCH 
minimum variance hedge which based on the equation (24) and (25). The time varying 
GARCH hedge are extremeiy variabie. Foiiowing Figure 3 and Figure 4 present the GARCH 
minimum variance hedge ratio with fuii hedge risk and partiai risk in SSE composite index 
(000001.SS) and HANG SENG index (^HSI). 

Figure 3 (a) The GARCH Minimum 
Variance Hedge (SSE) 


Figure 4 (a) The GARCH Minimum 
Variance Hedge (HSI) 
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Figure 3 (b) The GARCH Minimum 
Variance Partiai Hedge (SSE) 


Figure 4 (b) The GARCH Minimum 
Variance Partiai Hedge (HSI) 
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Time varying minimum variance hedge ratios estimated GARCH incorporate too much noise 
to be effective for hedging purposes and one is actuaiiy better off using OLS to estimate 
the minimum variance hedge ratio. The benefits of an active hedging strategy shouid be 
economicaiiy justifiabie yet these modeis do not account for transactions costs, such as 
margins and commissions. When the costs of hedging are considered the case against time 
varying hedge ratios based on conditionai covariances is strengthened even further. Resuit 
presents the GARCH hedge ratios sensitivity does not infiuence performance. 

4 Conclusions 

This paper anaiyzes the voiatiiity modei (GARCH modei) to estimate minimum variance 
hedge ratio when the hedge is piaced over a very short horizon (daiiy data) with SSE 
composite index (000001.SS) and HANG SENG index (^HSI). The forecast based on ionger 
time series shouid be better. The characteristic property of the GARCH modei is the siower 
reversion to the observed variance after greater shocks. In principie, the GARCH modei is 
better compared with the EWMA modei for short term forecasting. Hence, the foiiowing 
step of empiricai study wiii the voiatiiity modei based EWMA minimum variance hedging. 
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Abstract. In the Czech Republic and other countries, the effective use of funds from public 
sources in the health care sector is a long-term research topic. There is pressure to increase 
the efficiency of healthcare providers. The paper deals with the analysis of the methods 
used to determine the effectiveness of hospitals in the Czech Republic. Many tools of 
financial analysis are used to assess financial health. In particular, various ratios, but only 
those situations that relate to them. However, there are a number of methods dealing with 
a more comprehensive view of the overall effectiveness of the subject. The aim of the 
paper is to discuss and assess whether the detection of financial health by various methods 
will contribute to the improvement of the financial situation of Czech hospitals. For 
assessing the benefits, account is taken of the financial position of the investigated 
hospitals found in research and research by other authors. Contributions will be used by 
hospitals from the calculation of the Ohison 0-Score Index, the Financial Strength Index, 
the Polish Collective Index by A. Bern and H'index in 2013-2016. The output of the 
contribution is the H'index financial health information compared to other indexes. 

Keywords: hospitals, performance, financial health 
JEL Classification: Ill, C6 

1 Introduction 

The health system is the most comprehensive component of the entire nonprofit sector 
amongst which the health services are generally the most commercial. More and more 
gainful activity of these services depends more on management than on volunteers (Worth, 
2012 ). 

The economic outturn of a healthcare facility may be positive or negative. Ideally, any 
economic subject should achieve long-term profitability. In healthcare, there may also be 
situations where it is not possible to say whether profit is a positive or negative aspect. 
General economic theories may be contrary to the criteria of success in health care (Pekova 
atal., 2012) 

Since the end of the last century, a number of authors have been researching the economic 
effectiveness of hospitals (Sherman,1984) (Zuckerman et al., 1994). In this millennium, 
researching the measurement of hospital efficiency and its determinants is a major concern 
of the healthcare economy (Jacobs, 2001) (Hofmarcher, 2002). To evaluate efficiency, 
quantitative economic analysis methods, including envelope analysis, are a useful tool. 
Their disadvantage is the difficulty of aggregating diverse data (DIouhy, 2007). A summary 
of articles on efficiency assessments in health care is published by Hollingsworth 
(Hollingsworth, 2003). 

2 Methodology and Data 

For comparison, models that were created for and are applicable to hospitals were selected. 
The models differ from each other by the number of indicators and by their selection. 
Various limitations have been made in analyzing and evaluating results. Foreign models 
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appeal to the use of financial indicators that do not have the exact equivalents in the Czech 
Republic, such as the Cleverley Financial Strength Index and its "Days cash on hand" 
indicator. Czech hospitals often deal with loss and are perceived negatively in this respect. 
While calculating foreign indexes, Czech hospitals with negative economic outcomes are 
often ranked amongst the most stable and financially healthy. 

Ohison's 0-Score is a multi-factor formula for the approaching bankruptcy's prediction. 
Ohison, a big critic of Altman's Z-score, built his model on the data of 2000 bankrupt US 
companies. His model is considered to be more accurate than Altman's Z-score even due 
to the influence of internal and external factors (Ohison, 1980). 

The 0-score formula (Ohison, 1980): 


0 = -1,32 - 0,407 log (^) + 6,03 ^ - 1,43 + 0,0757 ^ - 1,72^ - 2,37 ^ - 

^ \GNPJ TAt TAt CAt TAt 

1,83 ^ + 0,285y - 0,521 (1) 

• TA total assets, 

• GNP Gross National Product price index level, 

• TL total liabilities, 

• WC working capital, 

• CL current liabilities, 

• CA current assets, 

• X=1 if TL > TA, 0 otherwise, 

• NI net income, 

• FFO funds from operations, 

• Y=1 if a net loss for the last two years, 0 otherwise 

The Financial Strength Index (FSI) was designed by William Cleverley specifically for 
American hospitals. This prevents problems arising from the use of bankruptcy and 
creditworthiness models and indexes designed for manufacturing companies. In his 
research, Cleverley dealt generally with health care systems. FSI is a composition of four 
dimensions: profitability, liquidity, financial leverage and age of physical equipment 
(Cleverley, 2002). 


Basic FSI formula (Cleverley, 2002): 

/total margin - 4,0\ /days cash on hand - 50\ 
V 4^0 ) I 50 ) 

/9,0 - average age of plant\ 

\ 9;o ) 


FSI = 


/50 - debt financing 9 
V 500 


( 2 ) 


Polish indicators by Agnieszka Bern et al have been designed and tested to assess the 
financial health of Central European hospitals. The synthetic pointer is constructed using a 
gradient method. In Table 1 the indicators are divided into 4 categories - profitability, 
liquidity, debt and efficiency (Bern et al, 2015). 
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Table 1 Selected Financial Indicators 


Label 

Formula 

Group 

OPM 

EBIT/Sales 

profitability 

CR 

Current Assets/Current liabilities 

liquidity 

Do/o 

Total debt/Total Assets 

debt 

CF/Debt 

(Net profit + Depreciation) / Total 
debt 

debt 

TAT 

Sales/Total Assets 

efficiency 

CES 

Employee benefit expense/Sales 

efficiency 

ROCF 

(Net profit + Depreciation) / Total 
Assets 

profitability 


Source: own edit (Bern et al, 2015) 


Czech H'index is still the youngest model compiled through logistic regression on the data 
of Czech hospitals. It was built on the basis of extensive analysis of existing indexes and 
indicators (Hajdfkova, 2016). 

Basic H'index formula (Hajdfkova, 2016): 

H'index = 0, 8277 + 80, 8714f/l + 9, 5314f/2 + 1, 75801/3- 10, 8281f/4 (3) 

• U1 = EBIT/operating income 

• U2 = Net profit + depreciation/total debt 

• U3 = Operating income/total assets 

• U4 = Cost of employee benefits/operating income 

There are weighing coefficients in front of individual indicators (Ui). The constant in the 
formula is 0.8277, which increases the sum of the weighted values of the indicators. The 
basis for the goal of this paper is to select a correct research sample. Between 2013 and 
2016 there were from 188 to 189 hospitals registered in the Czech Republic (UZIS, 2018). 
Secondary data from publicly available sources and the websites of individual hospitals 
were used in the research. The data from the website has coincided and can be considered 
as correct. Despite the legal obligation, some business entities do not publish their financial 
statements, which is also the case of some hospitals. The sample of hospitals that published 
and were included in the research sample is shown in Table 2. 

Table 2 Number of Hospitals for the Research sample 


Year 

Number of hospitals 

2013 

99 

2014 

98 

2015 

85 

2016 

84 


Source: UZIS (UZIS, 2018) 


This research sample was selected using the cluster analysis. The clusters created contain 
units that are similar. Individual clusters vary considerably between each other. The final 
sample of examined hospitals is 84. The published evaluation applies the benchmarking 
method to the top 10 hospitals. 

3 Results and Discussion 

When calculating the 0-score, a problem arises when an indicator within the equation is 
equal to zero. Ohison pronounced the conclusion where the boundary value is 0,5. Values 
higher than 0,5 indicate the financial distress and, on the contrary, lower than 0,5 the 
financial health. Table 3 presents hospitals that can be considered financially sound and 
stable. Hospitals with financial loss have never been among the top 10 best-rated hospitals. 
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Table 3 Comparison of the Best Hospitals in the Czech Republic by O-score in 2013-2016 


. , Year 

nospiiai 

2013 

2014 

2015 

2016 

Centrum lecby pohyb. aparatu, s. r. o. 

-9,43011 

0 

-5,51343 

-6,54636 

RHG spol. s r. o. 

-7,82853 

-6,38471 

-8,64625 

0 

Policska nemocnice, s. r. o. 

-6,47412 

-6,28977 

-6,23757 

-6,22558 

Sdruzene zdravot. zarizeni Krnov, p. o. 

-4,17787 

-5,25399 

-4,74197 

-4,08734 

Fakultni nemocnice Hradec Kralove 

-4,17593 

0 

-4,18853 

-4,09987 

Nemocnice Vyskov, p. o. 

0 

-5,11317 

-4,56641 

-5,23112 

Nemocnice Ivancice, p. o. 

0 

-4,91298 

-4,67252 

-4,78224 


Source: own research 


Cleverley's Financial Strength Index considers indicators that are barely used in the Czech 
Republic for the assessment of financial health. The calculation of the index itself was 
seamless. Cleverley divides hospitals into three categories. The FSI ranging from -2,0 to 
2,0 indicates that the hospital is financially unhealthy; values from 2,0 to 3,0 refer to 
hospitals with average financial health. The FSI with values greater than 3,0 refers to 
hospitals with excellent financial health. The results of the calculations were extremely 
high, which may be either due to a partial modification of the index indicators or due to 
the FSI not being suitable for assessing the financial health of Czech hospitals. It's also the 
only index considering different indicators and variables, so it tends to be more 
inappropriate than to misconduct. Table 4 shows the top 10 hospitals that have occupied 
the position for at least three of the four monitored years. 


Table 4 Comparison of the Best Hospitals in the Czech Republic by FSI in 2013-2016 


Hospital 


Year 


2013 

2014 

2015 

2016 

Nemocnice Zatec, o. p. s. 

5229,64 

48061,07 

6018,765 

5956,26 

Stredomoravska nemocnicni, a. s. 

4571,937 

5604,65 

5055,669 

5323,665 

Dopravni zdravotnictvi, a. s. 

4281,706 

5274,472 

4095,724 

0 

Oblastni nemocnice Kolm, a. s. 

3928,919 

0 

5687,004 

4987,923 

Poliklinika Prosek, a. s. 

3629,001 

0 

3772,078 

3645,239 

Nem. s poliklinikou Karvina - Raj, p. o. 

2722,068 

804613,2 

1798924 

0 

Sdruzene zdravot. zarizeni Krnov, p. o. 

2584,261 

395149,5 

139047 

138897 

Nemocnice Ivancice, p. o. 

0 

632003,7 

707935,1 

686234,3 

Masaryk. mestska nem. v Jilemnici, p. o. 

0 

724249,4 

867014,2 

0 

Nemocnice Vyskov, p. o. 

0 

227650,2 

1174428 

346787,76 


Source: own research 


The calculation of Polish financial health indicators in Table 5 differs slightly from previous 
calculations. There is no formula or equation that would be definitive and authoritative for 
application in assessing the financial health of hospitals. This is the calculation of seven 
indicators, which are further independently evaluated. After calculating the indicators, the 
0PM (EBIT / Sales) variable was chosen, according to which the hospitals were ranked 
downwards from best to worst. Subsequent analysis has shown that, according to the 0PM, 
the financial condition of the hospitals is assessed as "bad". In addition, it is appropriate 
to state that all hospitals of the research sample were evaluated negatively. The use of 
these indicators is not appropriate for a person who did not participate in the research. It 
serves as a different view on the subject and the impetus for a deeper analysis and an 
subsequent research. 
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Table 5 Comparison of Hospitals Using the Polish Index (0PM) in 2013-2016 


Hospital 

2013 

2014 

2015 2016 

Centrum lecby pohyb. aparatu, s. r. o. 

0,264843 

0 

0,0888950,345566 

RHG spol. S r. o. 

0,216902 

0,234035 

0,245868 0 

Mediterra Sedicany, s. r. o. 

0,149217 

0,061046 

00,098457 

Nemocnice Podlesi, a. s. 

0,14225 

0,147729 

0,0841950,108834 

Nemocnice sv. Zdislavy, a. s. 

0,141749 

0,051459 

0,053516 0 

Policska nemocnice, s. r. o. 

0,099874 

0,14088 

0,1230990,134766 

Hornicka nem. s polik., spol. s r. o. 

0,091311 

0,083072 

00,089866 

SANATORIUM Helios, s. r. o. 

0 

0,146503 

0,1902070,173322 

Nemocnice Valtice, s. r. o. 

0 

0,108945 

0,0807470,090944 

Nemocnice Cesky Tesm, a. s. 

0 

0,069887 

0,0787030,061233 


Source: own research 


H'index, as the only one outlined in Table 6, was designed to assess the financial health of 
Czech hospitals. It responds to the trend when hospitals have a need to compare their 
achievements with competition, while the competitive fight is quite large. H'index operates 
with Czech data and considers indicators that are commonly used in the Czech Republic to 
assess financial health. 


Table 6 Comparison of the Best hHspitals in the Czech Republic Using the H'index 


Hospital 


Year 


2013 

2014 

2015 

2016 

Centrum lecby pohyb. aparatu, s. r. o. 

44,02907 

0 

17,34271 

22,43736 

RHG spol. s r. o. 

31,7627 

28,53735 

38,99768 

0 

Nemocnice Podlesi, a. s. 

19,28659 

18,31247 

10,8022 

17,8765 

Hornicka nem. s poliklinikou, spol. s r. o. 

16,94159 

15,15379 

0 

16,87655 

Policska nemocnice, s. r. o. 

14,0115 

18,13052 

16,7603 

16,7822 

Nemocnice Valtice, s. r. o. 

12,35539 

11,01899 

9,058287 

11,00878 

SANATORIUM Helios, s. r. o. 

0 

15,03902 

22,19845 

22,26766 


Source: own research 


To make it more accurate to determine whether the researched indexes are suitable for 
assessing the financial health of Czech hospitals, it is necessary to compare them with real 
results or with a similar research. Because there is no similar research, where these indexes 
would be tested on Czech hospital data, a benchmarking method was used. It is based on 
HCI's list of success rate of hospitals (Health Care Institut, 2018). The list is made on the 
data of Czech hospitals. The results of H'index in this paper are the same as those in the 
list, or only slightly different depending on the origin and method of collection of the 
researched data. Another comparison is devoted to the FSI index. FSI values are 
completely different in size, often in hundreds of thousands. The FSI results can hardly be 
grasped and evaluated. The listed index contained the most unknown indicators and its 
modification could distort the results. The formula of the Ohison's index has overturning 
results. Negative values mean financially sound hospitals and positive values mean 
hospitals with financial problems. It was not possible to compare numerical values, so 
hospitals were compared only in terms of whether they were placed in the top 10 list. 
Polish indicators are deliberately omitted because of the lack of interpretation. The base 
for the evaluation was probably not chosen appropriately, therefore it is not possible to 
evaluate the suitability of the indicators. 
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4 Conclusions 


Healthcare is currently a widely discussed topic. Even in this sector, the trend of the present 
time - the comparison with the competition - is interfering. Indexes help the economic 
subjects with fast comparison between each other. It is related to the need for leadership, 
being the best in the group. A key compromise in the management of hospitals and other 
healthcare facilities is to ensure prosperity and fulfillment of the mission in the care of the 
health and well-being of the population. The main benefit of aggregate financial health 
assessment indexes is their easy and quick application. The result is one value that has a 
clear message. The resulting value is a determinant for the management and may be 
followed by a more thorough financial analysis. It is advisable to combine both methods, 
not relying on just one. In the Czech Republic there are widely used other methods of 
financial analysis and also indexes that are not suitable for Czech hospitals. Indexes built 
primarily for hospitals were introduced in this paper. Also, the capability of the new H'index 
was introduced. From the selected foreign indexes, the 0-score index for the Czech 
Republic has the greatest information. Of all the indexes examined, the Cleverley FSI index 
is the least appropriate. 
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Abstract: The Czech Republic has the lowest unemployment rate throughout the European 
Union. According to Eurostat and the Czech Statistical Office, in March 2018, the 
unemployment rate in the Czech Republic reached 2.2%. Such a low unemployment rate 
causes an excess of demand over supply. Companies are looking for ways of meeting the 
demand of their customers. One of the possibilities is technological progress. For this 
reason, both the Czech Republic as well as the European Union are promoting the Industry 
4.0 initiative and at the present time also the Work 4.0. The aim of the paper is to analyse 
the impact of Industry 4.0 and Work 4.0 on the labour market. The paper contains an 
analysis of the share of unemployed people in individual regions and the development of 
wages. The manufacturing industry is one of the key sectors of the Czech economy. The 
following hypotheses are tested: The impact of Industry 4.0 is markedly different in the 
Czech Republic regions and second As a result of the enforcement of Industry 4.0 
(production automation), unemployment varies across regions. 

Keywords: Region, Industry 4.0, wages, cluster analysis, unemployment 
JEL codes: J21, E2, L16, 033 

1 Introduction 

Originally initiated in Germany, Industry 4.0, "the fourth industrial revolution", has 
attracted much attention in recent literatures. It is closely related with the Internet of 
Things (loT), Cyber Physical System (CPS), information and communications technology 
(ICT), Enterprise Architecture (EA), and Enterprise Integration (El). (Lu, 2017). Industry 
4.0 is defined as "the integration of complex physical machinery and devices with 
networked sensors and software, used to predict, control and plan for better business and 
societal outcomes" (Industrial Internet Consortium, 2014) or "a new level of value chain 
organization and management across the lifecycle of products" (Kagermann H, Helbig J., 
2013). or "a collective term for technologies and concepts of value chain organization" 
(Hermann, Pentek, 2015). Thus, the concept of Industry 4.0 can be perceived as a strategy 
for being competitive in the future. It is focused on the optimization of value chains due to 
autonomously controlled and dynamic production (Acatech, 2013, 2017, Mrugalska, 
Wyrwicka, 2017, Hedvicakova, 2018, Soukal, et al. 2012) 

The impact of Industry 4.0 on the labour market will be very complex and also 
contradictory. So far their research in the Czech Republic hasn't been given the right 
attention. One of the exceptions is Chmelaf (2015) from the Strategy and Trends 
Department of the Czech Republic Government Office, who prepared a study: The Impact 
of Digitisation on the Labour Market in the Czech Republic and the EU. The paper deals 
with the effects of narrow digitalisation and attempts to estimate employment threats in 
professional groups based on coefficients that are taken from a US labour market study. 
Calculations made so far on the disappearance and creation of jobs are different in relation 
to the methodology used. Specifically for the Czech Republic, it's estimated that 10% of 
jobs are seriously threatened by automation over the next 20 years, and 35% of jobs will 
experience significant changes in the activities carried out. If this estimate, published in 
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the OECD study (Employment Outlook 2016), counts on the number of people employed 
in 2015, about 408,000 jobs will be significantly threatened, and 1.4 million jobs will 
experience major changes. (Work Initiative 4.0). (Hedvicakova, 2018a) 

2 Methodology and Data 

Mainly secondary sources were used when processing this paper. Secondary sources 
include specialised literature, gathering information from professional press, websites, 
databases, discussions or previous attendance on specialised seminars or conferences 
within the chosen subject area. (Hedvicakova, Svobodova, 2017) Key information was 
obtained from the official websites of the Czech Statistical Office, the Ministry of Industry 
and Trade, OECD, Eurostat, as well as from specialised servers and portals such as 
iHned.cz, etc. Not enough attention has been devoted to Labour market research in 
connection with Industry 4.0 yet. This topic was dealt with by Chmelaf, 2015 The Impacts 
of Globalisation on the Labour Market in the Czech Republic and the EU and the Ministry of 
Labour and Social Affairs 2015 by anticipating the qualification needs. The Ministry of 
Labour and Social Affairs has elaborated the Work 4.0 study that this paper is based on. 
(Hedvicakova, Svobodova, 2016, 2017, Svobodova, Hedvicakova, 2017,) 

The paper uses the general unemployment rate according to the CSO's calculation 
methodology, where the unemployment rate is calculated within Selected Survey of Labour 
Force (SSLF, based on the recommendations of Eurostat, ILO International Labour 
Organisation) as the so-called general unemployment rate. Furthermore, the values of the 
share of unemployed people. (Hedvicakova, 2018) 

The aim of this paper is to analyse the possible impacts of the Industry 4.0 Initiative, which 
can be expected on the labour market in the Czech Republic with a focus on individual 
regions. 

The following hypotheses are tested: 

HI: The impact of Industry 4.0 is markedly different in the Czech Republic regions. 

H2: Asa result of the enforcement of Industry 4.0 (production automation), unemployment 
varies across regions. 

The secondary data of the Czech Statistical Office were used to test the hypotheses 
mentioned above. The data were both aggregate for the whole of the Czech Republic, as 
well as individual data only for individual regions including the capital city of Prague. Some 
of the most significant characteristics were the number of industrial companies with 100 
or more employees, the sales of industrial goods and services, the average gross monthly 
wage in industry, GDP, GDP per capita, emissions data (solids, sulfur dioxide, etc.) and 
gross fixed capital increase (GFC). 

Based on the data for the period 2000 to 2016, incremental indices of individual indicators 
were calculated. Further, based on data from 2016, cluster analysis was performed. A 
hierarchical method of clustering with the Euclidean distances of the centroid of each 
cluster was used. Its aim was to merge regions with similar characteristics to make it easier 
to determine whether Industry 4.0, by replacing labor with capital, has the potential to 
increase unemployment in individual regions. In the last phase, Pearson's correlation 
coefficients were calculated for the number of unemployed registered by the Labor Offices 
and the selected above-mentioned characteristics. 

3 Results and Discussion 

Share of unemployed people in individual regions 

According to the Czech Statistical Office, the share of unemployed people was 5.19% in 
2016. In the following year, the share of unemployed people in the Czech Republic fell to 
3.77%, which is lower than the natural rate of unemployment. For this reason, in 2017 the 
labour market experienced excess of demand over the supply. Companies complained that 
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they couldn't find a sufficiently skilled workforce at a given wage rate. In all analysed 
regions, the proportion of unemployed people decreased in 2017. 

The highest share of unemployed people was in the Ustf nad Labem Region, where it was 
7.79% in 2016, it then fell to 5.39% in 2017. The second highest share of unemployed 
people in the Moravian-Silesian Region was 7.45% in 2016 and in the following year it 
dropped to only 5.77%. In 2017 this region has the highest share of unemployed people 
within the Czech Republic. 

The lowest share of unemployed people was in the Capital City of Prague where the share 
of unemployed people reached 3.35% in 2016 and fell to 2.34% in the following year. 
Three percent of the share of unemployed people in 2017 also wasn't exceeded by the 
Pilsen, Hradec Kralove and Pardubice regions. 3.09% was the share of unemployed people 
in the South Bohemian Region. The share of unemployed in the Central Bohemia Region 
was 3.17%. 

The Figure 1 below shows that the share of unemployed people was below the natural rate 
of unemployment in most regions in 2017 and that the firms didn't have sufficient qualified 
work. At a time of economic growth, capital substitution is appropriate and the share of 
investment is growing in the Czech Republic. (Hedvicakova, 2018a) 


Figure 1 Share of Unemployed People in the Czech Republic by Region (as on 31 
December) 
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Source: Czech Statistical Office (2018), (Hedvicakova, 2018a) 

Wage developments in the manufacturing industry 

The manufacturing industry is significantly involved in GDP growth in the Czech Republic. 
A significant percentage of workers are also employed in the manufacturing industry. For 
this reason, manufacturing industry wages were analysed. (Hedvicakova, 2018a) 

The development of personnel costs in the manufacturing industry over the period 2008 to 
2016 corresponds to the development of sales with year-on-year relative changes being 
mostly lower. (See figure 2.) The proportion of individual divisions in personal costs varies 
between the share of sales and the share of value added. (Ministry of Industry and Trade, 
2016a). 
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Figure 2 Wages in Industry in CZK in 2017 
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Main Region characteristics 

The number of enterprises active in the industry differs significantly in the Czech Republic. 
The highest concentration of these companies (with 100+ employees) is according to the 
CZSO in Prague and the Central Bohemian Region, their total number in the last years was 
around 450, which represents approximately 20% of all such enterprises in the Czech 
Republic. On the contrary, the smallest number of industrial enterprises is in West Bohemia 
- the Karlovarsky Region, but this may be due to some extent, in addition to its location, 
by its size. The number of companies is also related to total sales in the industry, which in 
the Central Bohemia reached almost CZK 1 billion in 2016, ie almost 30% of the industry's 
sales in the whole Czech Republic. This fact was also reflected in the average gross monthly 
wage in industry, as in 2016 it exceeded CZK 30 thousand only in Prague (CZK 32,295) 
and Central Bohemia (CZK 31,507), whereas the average wage in the industry for the 
whole of the republic was only 27,676 CZK. 

Other significant differences in connection with Industry 4.0 have also occurred in gross 
fixed capital formation (acquisitions and disposals of tangible and intangible fixed assets 
that have the character of an investment and the cost of improvements in capital goods) 
in the past years where was the trend of accumulation to the already industrially developed 
areas. From 2010 to 2015, gross fixed capital growth increased by 20% in only five of the 
14 regions - Prague, Central Bohemia, ZIfnsky region, Moravian-Silesian region and 
Kralovehradecky region, where it was even 36.7%, i.e. two and a half times the average 
in the Czech Republic, and due to the labor shortage in the labor market, it can be expected 
to increase further. 

It follows from the above that the impact of Industry 4.0 is not the same in the whole 
Czech Republic. While in the industrially "developed" regions the growth rate of gross fixed 
capital is rising in the last years, in others it is slowing down (e.g. the Ustecky region or 
Karlovarsky region). 

In order to obtain more specific and aggregate characteristics common to each region, a 
cluster analysis was performed. Its aim was to include all regions and the Capital City of 
Prague in certain clusters with similar characteristics, which would allow for a more 
comprehensive estimation of the impacts of the development of the Industry of 4.0 regions. 
At the same time, it will be possible to determine which regions and for what reason they 
will be positively affected by Industry 4.0 and which regions are among the most 
vulnerable. 
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For the purpose of this cluster analysis, variables that affect industry and innovation are 
affected, i.e. the number of enterprises, industrial sales, average gross monthly wages in 
the industry, GDP per capita, emissions data (solids, sulfur dioxide, nitrogen oxide, carbon 
monoxide) and gross fixed capital formation per capita. A hierarchical method of clustering 
was used with the Euclidean distances of each centroid (see Fig. 3). 

Figure 3 Dendrogram - Cluster Analysis 


Dendrogram using Average Linkage (Between Groups) 



Three clusters were created. The first contains only Prague, the second cluster consists of 
the Central Bohemian region and the Moravian-Silesian Region, and the third cluster 
consists of the other regions. The strongest predictor for the inclusion of the region in the 
respective cluster was GDP per capita and gross fixed capital formation per capita, while 
sales, wages and emissions data were rather complementary. Table 1 gives the following 
characteristics: 

Table 1 Final Cluster Centers 


Cluster 1 

Cluster 2 - 
Central Bohemia 

Cluster 3 

- Prague 

region, Moravian- 

- Other regions 


Silesian region 


Number of 


industry 

companies (100+ 
employees) 

228.00 

229.00 

150.00 

Industry - 
turnover 

304,183.85 

606,456.84 

173,917.04 

Industry - wages 

32,295.00 

29,487.00 

24,104.00 

Unemployed 

30,179.00 

51,501.00 

22,563.00 

GDP per capita 

937,542.23 

399,812.66 

384,340.99 

ernissions - solids 

1.79 

0.76 

0.52 

emissions - solids 

0.50 

2.55 

1.54 

emissions - sulfur 
dioxide 

11.83 

3.20 

1.89 

emissions - 
nitrogen oxide 

22.10 

17.80 

4.38 

emissions - 
carbon monoxide 

271,213.55 

103,834.60 

88,420.02 

GFCF per capita 

228.00 

229.00 

150.00 


Source: Czech statistical office (2018a), own processing 
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A correlation analysis was carried out on selected data for the period 2000 to 2016. Its aim 
was to find out a relationship with unemployment to other characteristics in individual 
regions - clusters. The results are shown in the following table 2. 


Table 2 Pearson Correlations Between Unemployment and Other Characteristics 



Number of 
industry 
companies 
(100+ 
employees) 

Industry 

turnover 

Industry 
- wages 

GDP per 
capita 

GFCF 

per 

capita 

Other regions 

0.584 

0.514 

0.116 

-0.094 

-0.026 

Central Bohemia 
region + Moravian- 
Silesian region 

0.579 

0.511 

0.107 

-0.102 

-0.032 

Prague 

0.575 

0.526 

0.117 

-0.092 

-0.036 


Source: Czech statistical office (2018a), own processing 


Table 2 shows that for all three clusters there are equally directed relationships with respect 
to each characteristic. The strongest positive relationship with unemployment in the 2000 
- 2016 period was demonstrated in the number of industrial enterprises and industrial 
sales. With average wages in the industry, correlations are very low, with negative ratios 
of GDP per capita negative (the higher the GDP, the lower the unemployment rate). 
Somewhat strange, however, is the almost zero relationship of unemployment with the 
increase in gross fixed capital per capita. However, this is due to the labor shortage in the 
labor market - despite the significant replacement of labor by capital, unemployment is not 
increasing in any cluster. 

4 Conclusions 

It follows from the above that the industrial revolution will have negative impacts on 
unemployment. But it will be a longer time horizon and if there is an education reform, the 
labour market will be prepared for these changes. The Czech Republic has one of the lowest 
unemployment rates across the EU and companies currently have the problem of finding a 
skilled workforce. The second aspect is average wages, which are among the lowest in the 
EU. This prevents the rapid take-up of modern technologies. The economic cycle, when 
economists are already discussing the "overheated economy" (e.g. the Governor of the 
Czech National Bank, Jin Rusnok, 2018) and the political determination, to bring wages in 
the Czech Republic closer to the European Union's average, will be affected by the onset 
of modern technologies and massive purchasing of technologies. Because the Czech 
Republic is a small open economy, a big impact will be on the rapid rise of Industry 4.0 as 
well as the inflow of foreign investment. (Hedvicakova, 2018a) 

The paper was devoted to two parts and an analysis was carried out in order to determine 
whether the industry is significantly different in individual regions of the Czech Republic 
and whether the unemployment in the regions differs due to the enforcement of Industry 
4.0 (production automation). From the point of view of industrial production data, the 
regions of the Czech Republic differ greatly. While the center of the Czech Republic and 
the Moravian-Silesian region are among the areas where industry plays a very important 
role. Western and Northwest Bohemia in the current period are experiencing a decline in 
their industrial significance. This is reflected not only in rising wages but, in particular, in 
the differential increase in gross fixed capital, which is concentrated in more developed 
areas. By automating industrial production there is and is likely to be a further increase in 
disparities between richer regions (especially Prague and Central Bohemia) and poorer 
regions (northwestern Bohemia). These differences, however, do not show up in the 
current economic growth in the growth of unemployment, and from the economic point of 
view it can be said that the Czech Republic is in a unique period in which it can exploit the 
potential of Industry 4.0. 
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Abstract: Industry 4.0 means a current trend of digitalisation and related automation of 
production and changes at the labour market brought together with the Industry 4.0. More 
and more internal as well as external integration occurs, more and more data is collected 
for analysis and decision making, top management requires access to data in real time, we 
transfer to unified protocols, the quantity of wireless communication devices grows and 
thus the level of isolation of company systems is considerably reduced. This text discusses 
the digitisation within the accounting sphere. With its case study it shows how the 
requirements on presentation and information sharing of accounting and taxation sphere 
change: options to send tax documents in electronic form, links to Internet banking, XML 
communication, Internet shops or accounting in mobile phones. This text aims to provide 
the view not only on the accounting software but also on work of book-keepers. Thus the 
text presents the view on the whole accounting system within the environment of Industry 
4.0. The final part of this text discusses the readiness of companies to the Industry 4.0. 

Keywords: Industry 4.0 
JEL codes: M41 

1 Introduction 

The scientific and technical development can be divided in several revolutions 
(Tab. 1). First three of them resulted from the technical revolution and the revolution in 
electronics and mechanics. (Halenar, 2016). 

The first industry revolution was based on the production mechanisation with the use of 
water and vapour energy. The second one included the electricity in the industrial 
production, the third one than has brought the automation using the electronics and 
information and communication technologies. (Vacek,2016) 

The current stage of the industry development can be described as the revolution of 
informatics and communication. This causes the high level of globalisation and foundation 
of companies of which the existence is based on the communication (Halenar, 2016). This 
trend is called as the Industry 4.0. 

The Industry 4.0 related to the previous wave but there is a convergence of technologies 
that tears down wall among physical, digital and biological worlds. 
The convergence technologies usually include information and communication 
technologies, biotechnologies and nanotechnologies and cognitive technologies. 


Table 1 Four Waves of the Industrial Revolution 


Wave 

Year 

Characteristic features 

1 

1784 

Vapour, water, mechanic production 

2 

1870 

Division of labour, electricity, mass production 

3 

1969 

Electronics, ICT, automated production 

4 

? 

Cyber physical systems 


Source: Schwab, 2016 


Schwab (2016) mentions three reasons why the current transformation is not a simple 
prolongation of the third industrial revolution: these are its speed, scope and system effect. 
When compared to previous industrial revolutions the fourth one develops rather 
exponentially than linearly, with all resulting consequences. 
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Kopp and BasI (2017) state that it namely means the combination of new IT technologies, 
especially of Internet things and new production, transportation and industry, handling 
technologies plus new materials and related processes. 

The German Institute of normalisation characterises the Industry 4.0 as a fusion of real 
and virtual world. There will be a world in which the information technologies are fully 
integrated in production processes. Systems in production, logistics or services will 
communicate with each other in a new, intelligent way. Thanks to the Industry 4.0 the 
production cycles get shortened, need of clients are registered in real time or the 
maintenance is mostly automatized (DIN, 2017). 

The term Industry 4.0 is characterised by the European Union (namely the European 
Parliament) as a notion for a group of quick transformation in design, production, operation 
and use of systems (European Union, 2015). 

The Industry 4.0 trend is also important for the Czech Republic. That is why the 
government of the Czech Republic have approved its "Industry Initiative 4.0". The goal of 
the government is to strengthen the long-term cooperation of the competitiveness of the 
Czech Republic. In addition, this initiative tries to show possible directions that could 
support the Czech economy and industry and at the same time help to prepare the 
company for absorbing of this trend (Marik, 2015). 

In general, we can define the concept Industry 4.0 as a transformation of production as a 
separate automatized plant into a fully automatized and optimised production 
environments. 

The interest in the issue of the Industry 4.0 nearly exponentially grows in last days, as 
shows the figure 1. 

Figure 1 Interest in Searching of the Notion "Industry 4.0" at Google as 
per 30.4.2018 (100 % = maximum within the monitored period. 





Source: Google (2018) 


Although the Industry 4.0 namely relates to new approaches in implementation of new 
technologies in the production, this process is closely linked to financial records of inputs, 
intermediate outputs and outputs - to the accounting system. Many authors Chena and 
Thais (2016), Veza, Mladineo and Gjeldum (2015), Schuh, Popente, Varandani and Schmitz 
(2014) discuss the production optimisation. The other discuss the standardisation of 
communication tools and software interfaces but the way how the accounting systems are 
changing and will change during the fourth industrial revolution have not been described 
yet. 

This text aims to analyse, using a case study, the readiness for the Industry 4.0 and to 
describe the accounting system within the context of incoming industrial revolution. 
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2 Methodology and Data 

The company that was chosen for the case study is a small engineering company that deals 
with modular production, it has 25 employees and the annual turnover about 70 million 
CZK. 

It is evaluated based on five levels of digital company maturity (MPO, 2018). 

1. The company has its established information system for production management, its 
Internet presence is passive (web page). The company starts to consider the digitalisation 
of processes, production, maintenance, product design etc. It has no defined digital 
strategy. There is even a partial capability to be linked in information flows within 
customer-client relations. The basic economic software enables it to communicate with 
some public administration authorities. 

2. There is its interactive web presence, the company is software-controlled, it starts to 
understand the importance of data. There are fist integration projects, partial 
automatization, they consider the setting of digital strategy. There is a connection to 
information flows of customer-client chains (interconnected digital component codebooks, 
interactive digital catalogues, semi-automated orders, etc.). 

3. Multi-channel presence (web, mobiles and tablets, social networks, etc.), the company 
has its defined digital strategy. The presence of data culture foundations projects, 
integration of data architecture, integrated automatization controlled in real time (MES), 
personalised products with virtual component. 

4. Integrated multi-channel presence in digital world. In the company, there is a distributed 
and personalised digital strategy. The data architecture is integrated within whole 
production chain, from the communication and data sharing with the client up to the sub¬ 
suppliers. The use of digital diagnostics for prediction of failures and non-conformances in 
systems (production systems, measurement systems, etc.). 

5. The company is a digitalisation platform connecting the online and the offline worlds in 
one fully integrated and economically effective ensemble. It offers a unique personalised 
experience to its clients through virtual products/assistants communicating with clients 
during the whole life cycle of the partnership relation. Through the advanced and most 
effective approaches (full automatization, 3D print, etc.) it performs the cyber-physical 
system able of individualised performance of eventual physical part of the product. It 
provides digitalised services to its partners and sub-suppliers and thus it globally controls 
the domain area. 

3 Results and Discussion 

It was found that the monitored company does not achieve at all nor the first level of 
readiness for the Industry 4.0. It has no implemented information system for production 
control. The production is scheduled based on physical book of orders. The order sheets 
are made in simple office programs but for the production itself they are passed in printed 
form. Nor the supplier-customer relations are controlled with information systems. The 
administered web pages are only passive. 

Within the production the start of third industrial revolution rather comes in the analysed 
company as only two year ago the first automatized machine was bought, using a grant. 

Kopp and BasI (2017) has found in their empiric research that only 11,17 % of companies 
is today preparing or performing pilot projects regarding this topic of the Industry 4.0. 

In addition they found that micro companies (up to 10 employees) was not taking care of 
the industrial trend 4.0. What is more important, even the small and middle companies 
(from 50 to 250 employees) do only little for it. To date only 14,81 % of companies within 
the research of small companies are getting acquainted with this trend and only 11,6 % of 
middle companies within this category are about solving this trend. 
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The situation is different as for the accounting software, probabiy thanks to the fact that 
there is a pressure from pubiic authorities and iegisiation so that the company is forced to 
present accounting outputs in eiectronic form. 

When creating the documents for the pubiic administration, the fiie undergoes the check 
of data and the erroneous fiie is automaticaiiy refused. This controi removes the sending 
of error messages. 

The company has adopted weii the eiectronic form of accounting documents so that it 
receives and sends its accounting documents in eiectronic form. 

This was supported with the amendment of VAT Act that aiiowed, since 2013, the eiectronic 
tax document without eiectronic signature. Provided both parties agree on it and the 
document has aii appurtenances it can be considered as vaiid. (Act on accounting No. 
563/1991 Sb.) 

The tax document does not need to contain nor a stamp nor a signature of document 
issuer. (Strouhai, Zidiicka, Knapova, Cardova, 2012). 

It shaii be noted that about seventy percent of tax documents are stiii in printed form in 
the company. The tax documents are send in eiectronic form oniy due to costs and time 
savings. They are in pdf format and after being received they are printed and processed 
as the documents received in paper form. 

It is highiy probabie that the eiectronicaiiy sent invoices in current pdf format wiii be 
repiaced by invoices in xmi format, QR codes, etc. in the future that wiii enabie their 
reading directiy into the accounting system of the receiver. In addition to data copying, 
the error rate shaii aiso disappear. 

Now they have a format enabiing the import of bank statements through the Internet 
banking. Before it was necessary to account every item of the statement separateiy. Today 
it works so that the bank statement is imported, but aiso its items are automaticaiiy 
accounted, with conforming vaiue and variabie payment symboi. 

The XML formats enabie the transfer of iarge voiume of data in reiativeiy smaii fiie. Such 
format are used not oniy for the communication with the pubiic administration, but they 
couid be aiso used within the company. 

The anaiysed company owns a common accounting program that can currentiy import aiso 
document and iist agendas: invoices, orders, offers, demands, receipt vouchers, reiease 
notes, transfer notes, production internai documents, cash documents, saie notes, jobs, 
addresses, storages, division of stocks, storages, stocktaking iist, account coding, user's 
iists, code series, groups of stocks, etc. Aii such agenda is aiso abie to export, inciuding 
baiances and account day books. These exports/imports are not used by the company, 
besides the bank statements. 

Tiii today no business partner has asked for sending of an invoice in XML format. 

Besides the anaiysis of accounting system it is necessary to discuss aiso effects of the 
Industry 4.0 on the work of book-keepers. 

Vacek (2016) thinks over competencies, knowiedge and skiiis that wiii be necessary for 
working with smart technoiogies. He notes that today the computers stiii do not manage 
to perform a simpie work with peopie. The division of work, based on substitutabiiity of 
peopie by machines, inciudes four groups: 

• Work that can be done by peopie but robots can do it better (weaving machines, 
autopiiot, mortgage pricing, tax deciarations, evaiuation of x-ray images), 

• Work that the peopie cannot do but the robots can (seriai processing, computer 
chips, web browsers) 

• New works that can be done by robots (robotic surgery, remote controi, computer 
games) 

• Work that can be done oniy by peopie (personai services - taking care, education, 
doctors, art, athietics) 
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Brynjolfsson and McAfee (2014) state that the technological progress will bring, with 
advantages, also the loss of jobs based on performance of routine tasks, not only manual 
but also cognitive ones. 

The question what jobs will be most endangered by the automatization is answered by 
Carl. B. Frey and Michal A. Osborne in their study "The Future of Employment" (2013) and 
they have concluded that during next 20 years about 47 % of jobs will be endangered, 
whereas the most secure, i.e. not endangered, are those that are hardly automatized and 
require developed cognitive knowledge, creativity, social and emotional intelligence. 

There is a study that presents the methodology for estimation of job loss endangered by 
the automatization (Batten Institute, 2015). 

Chmelaf (2015) has performed the similar study in the Czech Republic. The general 
dministrative workers, index of endangering by digitalisation 0,08, other officers 0,96, 
cashiers 0,93. On the contrary, the managing workers are endangered much less. 

It result from the above stated that the routine work of book-keepers is much endangered. 

Vacek (2016) note that the best way how to keep the job is to equip people with correct 
knowledge and skills. 

Flennies and Raudjarv (2015) write that the employees shall accept other way of thinking 
and learn the integration in modern processes. 

The role of book-keepers will change more and more quickly than in other professions. 

In the future, the book-keepers shall have such knowledge and competencies to be able 
to manage and program new events. Their job will include not data insertion but data 
administration. 

4 Conclusions 

It was found that the monitored company does not reach nor the first level of readiness to 
the Industry 4.0 and that it has automatized its operation recently and thus launched its 
third industrial revolution. 

It results from the above stated analysis of accounting system that the monitored company 
is conservative and passive to changes and that the largest move forward is made there 
where it is required by legislative conditions. 

Within the performed analysis and outputs of other empiric studies this trend can be 
generalised for most of micro and small companies 

As soon as the legislative requirements will change or under the pressure of large business 
partners it is probable that the work of book-keepers would change. The documents will 
be automatically loaded into the accounting system and thus the routine work of book¬ 
keepers will change in a highly professional and qualified work. 
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Abstract: This article has the objective to examine the impact of the financial crisis on the 
banking sector, especially in terms of whether the change in approach to the regulation of 
banks contributed to the reduction of cyclical developments of the European banking 
sector. We analyzed the banking sectors of Germany, France and the Central and Eastern 
European banks for the period 2000-2013 (72 banks from Germany and France and 39 
banks of Central and Eastern European countries). We have examined capital formation 
and pretax profit as a prerequisite for capital formation through panel regression. We used 
data from BankScope. We have come to the conclusion that there were different trends in 
capital formation in the countries of Western Europe on the one hand and in CEE countries 
on the other hand during the financial crisis. 
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1 Introduction 

Globalization and the strong interconnectedness of economies and financial systems have 
caused that local crises and inequalities have the potential to trigger a global crisis. These 
are signals that point to the need to use regulatory mechanisms that can respond quickly 
to stimuli of the real economy and financial markets, anticipate further developments in 
time and prevent the negative consequences of such developments. 

Regulatory issues are at the forefront of financial theory and practice in the context of the 
financial crisis. In this context, the issue of banking regulation represented by Basel III, its 
interaction with the banking sector, the financial market and the real economy is also 
particularly relevant. Use citation continuously in the text. 

The role of regulation and supervision of the financial system is mainly to limit risks in 
financial intermediation and in financial services. 

The primary task of regulation and supervision of banks is to ensure stability in terms of 
the stability of the banking system or the internal stability of individual banks. Ensuring 
the stability of the banking system requires the fulfillment of a number of conditions in 
macroeconomic and microeconomic approaches, in setting up the business environment of 
financial institutions in a way that promotes sustainable economic growth and the stability 
of financial institutions. 

The relationship of the individual authors of the regulation is varied. In some opinions, the 
view is that the problem of banks is caused by insufficient regulation; in others, on the 
other hand, it is stated that over-regulation can be a problem. 

There are unequal attitudes to valuation. There are supporters of valuation at market 
prices, seeking to realistic representation of risk; on the other hand, there are opinions 
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that suggest that market prices are significantly influenced by cycles and further 
exacerbate pro-cyclicality. 

Many views take into account partial issues, but a comprehensive view of the problem is 
to take account of several aspects of the solution, and seek a healthy degree of regulation 
that should support the stability and sustainable profitability in the banking sector. 

For example, Stiglitz, J. (Stiglitz, 2010) states that "regulation can greatly contribute to 
the prevention of negative phenomena, but it may also be that an inadequate form, scope 
or method of regulation is a source of new crises." 

The interdependence of the development between the real economy and the financial 
sector needs to be analyzed from a number of perspectives. Individual regulatory acts have 
different specific objectives, but most regulatory measures are motivated by creating 
conditions for greater financial and banking stability and the elimination of moral hazard. 

Especially important is the look at the pro-cyclicality of regulation and the relationship 
between the economic cycle and the financial crisis, especially the influence of regulation 
on the cyclicality of developments in the banking sector and the real economy. There are 
many models that focus on predicting financial crises or leading indicators. We are told 
that financial crises can be predicted, but they cannot be avoided; just mitigate their 
impacts or timely regulatory measures. Significant leading indicators include, for example, 
composite leading indicators that can predict in the short term the potential negative 
development of the economy (Jakubfkova, Tkacova, Banciova, 2014). 

According to Van Hoose (Van Hoose, 2007), the primary effect of any system of capital 
requirements is to change the leverage effect of the bank's portfolio, the ratio between 
capital and assets. It is clear that the result will be a change in the asset portfolio of the 
financial institution. 

Van Hoose states that the authors Koehn and Santomero (Koehn, Santomero, 1980) 
pointed out that banks that were not risk averse had higher capital requirements but also 
a higher probability of bankruptcy. It is not possible to effectively reduce the risk by 
regulation as subject to regulation is not the composition of assets. 

Van Hoose finally raises the question of whether risk-based capital regulation really makes 
individual banks and the banking system as a whole "safer". Relative growth of "capital 
cushion" can quickly dissipate if the banks do not respond by not holding the portfolios of 
risky asset classes or will not generate sufficient measures to evaluate the adverse 
selection or moral hazard. Author defends the idea that banks are portfolio managers, and 
that this approach gives qualified support for capital regulation. 

We have also been inspired by research that addressed the relationship between capital 
and risk decision, behavior of banks, because this is a key link in the regulation of capital 
(Tanda, 2015). The author points out the differences in behavior of banks according to the 
selected characters. Its benefit is mainly in comparison to several studies and methods 
used in them. 

The positive impact on capital may be found when the asymmetry of information (Gropp, 
Heider, 2010) suggests that large banks hold higher capital buffers to offset their increased 
complexity. The author reports recent studies confirming that banks could hold liquidity as 
a shock insurance and use it as a bumper, which limits the need for additional capital 
(Jokipii and Milne, 2011), while other banks (such as small banks) capital to compensate 
for the lack of liquidity (Distinguin et al., 2013). 

2 Methodology and Data 

We compiled models that would allow determining the relationship between capital, loans 
and bank profits. Panel regression combines cross-sectional data over time. The 
informative value of it is higher compared to linear regression. The data structure is 
compiled to capture each bank (i) at all times (t). The cross-sectional dimension is 
expressed as i, which takes values from 1 to N, in our case the number of banks (72 banks 
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from Germany and France and 39 banks of Central and Eastern European countries). We 
have had observations for the period 2000-2013. The advantages of panel regression are 
that we can get a more accurate estimate of the parameters of the proposed model. 

Model Specification (Other heading - not numbered, Verdana 10, bold) 

Our data was "balanced panel", meaning we had data for the same time period for each of 
the same banks without missing values. 

The basic model for panel regression is a linear model in shape 

yu = an + P/*Xit + Hit (1) 

where: 

/ = 1,..., N = cross-sectional index, 
t - 1,...,T = time index, 

Uit = random error. 

Component an contains omitted observations, such as some bank characteristics that are 
not part of explanatory variables. 

In practice, two models are used: Fixed Effects Model and Random Effects Model. For the 
purpose of deciding which model is significant, we will use the Flausman test. 

3 Results and Discussion 

Research is focused on the analysis of the largest banking sectors, in Germany and France, 
because we consider these banking sectors to be crucial to the stability of the Eurozone 
and the economies of Germany and France are the most powerful economies of Western 
European countries. 

The panel regression was done in several alternatives. The first was the analysis of the 
German and French banks within one set for the period 2000-2013. We then divided the 
banks by country, on the German banks and on the French banks into separate files. 

We then analyzed the time-sharing data, German banks from 2000 to 2013, and German 
banks for the period from 2008-2013, in order to find out the differences in the period of 
financial crisis. 


Table 1 The Results of the Panel Regression on a Set of all Banks (Germany, France and 
CEE countries) for the Time Period 2000-2013 


Type of Panel 
Regression Model 

Pooling 

Fixed 

Random 

Model 1: Common_Equity ~ Gross_Loans + Pretax_Profit + Total_Assets+ 

Fixed_Assets + Personnel_Expenses 



(Intercept) 

686.029 *** 


687.887 *** 

Gross_Loans 

0,0758 *** 

0,042 * 

0.0490 * 

Pretax_Profit 

-0,063 * 

-0.052 

-0.052 . 

Total_Assets 

0.069 ** 

0.044 

0.044 

Fixed_Assets 

-0.0386 

-0.018 

-0.022 

Personnel Expenses 

-0.067 * 

-0.015 

-0.029 

Model 2: Common_Equity ~ Gross_Loans + Pretax_Profit + Total_Assets + 

Fixed_Assets 




(Intercept) 

645.565 *** 


670.230 *** 

Gross_Loans 

0,073 *** 

0,041 * 

0,048 * 

Pretax_Profit 

-0.064 * 

-0.050 

-0.054 . 

Total_Assets 

0.066 ** 

0.038 

0.044 

Fixed_Assets 

-0.035 

-0.019 

-0.022 

Model 3: Connnnon_Equity ~ Pretax_Profit + Total_Assets 

(Intercept) 

692.084 *** 


701.12 *** 
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Pretax_Profit 

-0.054 


-0.045 


-0.047 

Total_Assets 

0.049 

* 

0.029 


0.033 

Model 4: Pretax_Profit 
Deposits + Net_Loans 

^ Total_Assets + Bank_Deposits + Customer_ 

(Intercept) 

553.654 

*** 



511.035 *** 

Total_Assets 

-0.017 


0.042 

* 

0.029 

Bank_Deposits 

-0.041 

* 

-0.018 


-0.023 

Custonner_Deposits 

0.051 

** 

0.035 

* 

0.038 * 

Net_Loans 

0.069 

** 

0.070 

** 

0.070 *** 


Source: Data from BanScope, own processing 


As first we analyzed the complex of all banks (Western European and Eastern European 
banks). 

Common equity creation supported gross loans and total assets. Pretax profit has a 
negative relationship with the creation of common equity. It points to the fact that the pro¬ 
cyclicality of banks in dataset for the period 2000-2013 was not overcome. Net profit and 
customer deposits supported the creation of pretax profit. In all 1-4 models, Hausman's 
test recommended a fixed-effect model. 


Table 2 The Results of the Panel Regression on a Set of Banks of Germany and France 
2000-2013 


Type of Panel 
Regression Model 

Pooling 

Fixed 

Random 

Model 1: Comnnon_Equity ~ Gross_Loans + Pretax_Profit + Total_Assets+ 

Fixed Assets + Personnel Expenses 



(Intercept) 

462.4057 *** 


465.869 *** 

Gross_Loans 

-0.022185 

-0.0547 * 

-0.0490 * 

Pretax_Profit 

-0.016511 

-0.0138 

-0.0148 

Total_Assets 

0.098646 *** 

0.05191 

0.0597 * 

Fixed_Assets 

-0.019975 

-0.0124 

-0.0117 

Personnel_Expenses 

-0.069995 * 

0.02827 

-0.0012 

Model 2: Connnnon_Equity ~ Gross_Loans + Pretax_Profit + Total_Assets + 

Fixed_Assets 




(Intercept) 

430.565 *** 


465.41 *** 

Gross_Loans 

-0.02516 

-0.0540 *** 

-0.0491 * 

Pretax_Profit 

-0.01283 

-0.0136 

-0.0148 

Total_Assets 

0.098055 *** 

0.0506 

0.0596 * 

Fixed_Assets 

-0.014588 

-0.0110 

-0.0117 

Model 3: Common Equity ~ Pretax Profit + Total Assets 

(Intercept) 

414.812 


439.064 *** 

Pretax_Profit 

-0.015862 

-0.0224 

-0.0226 

Total_Assets 

0.093326 

0.0450 

0.0544 * 

Model 4: Pretax_Profit' 

'' Total_Assets + Bank_Deposits + Customer_ 

Deposits + Net_Loans 




(Intercept) 

303.394 *** 


274.294 *** 

Total_Assets 

-0.0337 

0.0331 

0.0162 

Bank Deposits 

-0.0331 

-0.0193 

-0.0236 

Customer_Depo 

0.0281 

0.0233 

0.0242 

Net_Loans 

0.0954 *** 

0.0894 *** 

0.0910 *** 


Source: Data from BanScope, own processing 


In the observed banks of Germany and France, the gross loans growth did not lead to 
capital growth, which may mean that loans were low-risk or that other items of balance 
(for example securities) were growing more. Capital growth is accompanied by a fall in 
profit. It points to the fact that the pro-cyclicality of the banks in this dataset for the period 


177 



2000-2013 was not overcome. Growth of assets contributed to capital growth from 0.02 
to 0.059 per unit of capital growth. The fourth model shows that assets contributed to 
profit making and that customer deposits supported the bank's profit creation. In all 1-4 
models, Hausman's test recommended a fixed-effect model. 


Table 3 The Results of the Panel Regression on a Set of Banks of Germany 2000-2013 


Type of Panel 

Pooling 

Fixed 

Random 

Regression Model 





Model 1: Comnnon_Equity ~ Gross_Loans + Pretax_Profit + Total_Assets+ 
Fixed_Assets + Personnel_Expenses 


(Intercept) 

1.5743e+05 

* 


1.7708e+05 

* 

Gross_Loans 

-8.3173e-03 

* 

-0.052443 *** 

-1.8117e-02 

*** 

Pretax_Profit 

1.0528e+00 

*** 

0.9160364 *** 

1.0199e+00 

*** 

Total_Assets 

7.8964e-03 

*** 

0.01161073*** 

8.8705e-03 

*** 

Fixed_Assets 

2.7751e+00 

*** 

-0.10846301 

2.6265e+00 

*** 

Personnel_Expenses 

2.7902e+00 

*** 

2.21013379*** 

3.1522e+00 

*** 


Model 2: Common_Equity ~ Gross_Loans + Pretax_Profit + Total_Assets + 
Fixed_Assets _ 


(Intercept) 


1.4478e+05 


1.7478e+05* 

Gross_Loans 


1.4646e-02*** 

-0.044119 *** 

6.6787e-03*** 

Pretax Profit 


1.1232e+00 *** 

0.9410463*** 

1.1076e+00*** 

Total_Assets 


1.1793e-02 *** 

0.0116712*** 

1.3154e-02*** 

Fixed_Assets 


5.3427e+00*** 

0.15231367 

5.6720e+00*** 

Modle 3: Common, 

.Equity ~ Pretax_Profit + Total_Assets 


(Intercept) 


3.6526e+05*** 


7.9228e+05** 

Pretax_Profit 


1.0516e+00*** 

0.7292069*** 

7.9112e-01*** 

Total_Assets 


1.9271e-02*** 

0.0073521*** 

1.0397e-02*** 

Model 4: Pretax_Profit' 
Deposits + Net Loans 

'' Total_Assets + Bank_Deposits + Customer_ 

(Intercept) 


8.2294e+03 

-0.001342*** 

2.6190e-03 *** 

Total_Assets 


-1.0539e-03 ** 

0.0424408*** 

1.1271e-02 *** 

Bank_Deposits 


1.5060e-02 *** 

0.00248213 

-3.4823e-02 *** 

Customer_Deposi 


-1.0685e-02 *** 

-0.01663 *** 

1.5966e-02 *** 

Net_Loans 


3.2428e-03 

-0.001342*** 

2.6190e-03 *** 


Source: Data from BanScope, own processing 


In the observed German banks, capital growth and profit growth are positively correlated. 
Growth of assets most prominently contributed to capital growth (from 1.03% to 8.8% per 
unit of capital growth). On this basis, it is possible to assume that other groups of assets 


contributed to the risk of the banking sector, which was subsequently taken into account 
in capital formation. 

In the observed German banks, capital growth was not accompanied by credit growth, 
which shows, as in the previous set (Germany and France), in the better case, that the 
loan was similarly low risk, or worse, pro-cyclicality in these banking sectors was present. 

Loans have contributed to profit growth, which can be considered as positive, because 
loans are the most yielding asset. Customer's deposits are in negative terms with the 
profit. We could also see that banks could not make money on deposits during the period 
of general decline in interest rates. 

4 Conclusions 

As first we analyzed the complex of all banks (Western European and Eastern European 
banks). 

Common equity creation supported gross loans and total assets. Pretax profit has a 
negative relationship with the creation of common equity. It points to the fact that the pro- 
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cyclicality of banks in dataset for the period 2000-2013 was not overcome. Net profit and 
customer deposits supported the creation of pretax profit. 

In the set of banks of Germany and France, the gross loans growth did not lead to capital 
growth and capital growth is accompanied by a fall in profit. Growth of assets contributed 
to capital growth. The used model shows that assets and customer deposits contributed to 
profit creation. 

In the observed German banks, capital growth and profit growth are positively correlated. 
Growth of assets most contributed to capital growth, capital growth was not accompanied 
by credit growth. Loans have contributed to profit growth, which can be considered as 
positive, because loans are the most yielding asset. Customer's deposits are in negative 
terms with the profit. We could also see that banks could not make money on deposits 
during the period of general decline in interest rates. 

It points to the fact that the pro-cyclicality of the banks in this dataset for the period 2000- 
2013 was not overcome and that support for anti-cyclicality in regulation is the right way. 
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Abstract: The objective of this articie is to examine the efficiency of Siovak banks in the 
time period 2000-2013. Siovak banking system faced serious probiems connected with the 
process of transformation of the Siovak economy. They were manifested by difficuities in 
obtaining of iong-term resources, with keeping of capitai adequacy requirements and with 
the rapid growth of the non-performing ioans. Transformation and privatization of iarge 
banks ied to improvement of financiai stabiiity and efficiency of banking sector. As first we 
used a combination of fixed assets and staff costs as input and net interest margin as 
output in terms of CCR and BCC-I modeis. In the next anaiysis we used the combination 
of three factors - fixed assets and ioan-ioss provisions as inputs and voiume of credits as 
output in terms of CCR and BCC-I modeis. Both cases show that the banks in Siovakia 
have too many fixed assets and high personnei costs with respect to the measured outputs; 
to the ioans and to the net interest margins. 

Keywords: technicai efficiency of banks, data enveiope anaiysis 
JEL codes: GOl, G21 

1 Introduction 

Slovak banking system has undergone a major change and faced serious problems 
connected with the process of transformation of the Slovak economy. The three largest 
banks were VUB, SLSP and IRB. The deposits were concentrated in SLSP; the loans were 
concentrated in the VUB. IRB was specialized in the credits for cooperative housing. 

The problems were manifested by difficulties in obtaining of long-term resources, with 
keeping of capital adequacy requirements and with the rapid growth of the non-performing 
loans. Money market instability was connected with the problem of high interest rates. 

With regard to the extent of funds required to cover losses in the Slovak banking sector as 
an appropriate solution was the restructuring and subsequent sale of state-owned banks. 

The role of pre-privatization restructuring of banks was to get banks into such a condition 
as to reach the required capital adequacy ratio and decreasing of the proportion of 
classified loans. 

The bank as a business unit realizes economies of scale. These are resulting from 
economies of fixed costs. Fixed costs motivate debtors and creditors to form the coalitions 
in order to buy or sell together and so to reduce fixed costs per unit of transactions. 
Economies of scale are changing with the size of the banks. 

DEA analysis belongs to the non-parametric methods of measuring efficiency. The 
disadvantage is the fact that it is impossible to separate the effect of random errors and 
errors in the measurement of inefficiency. DEA measures the relative efficiency of 
production units in the examined group of units. 

Technical efficiency refers to the ability of banks to obtain the maximum amount of output 
from a given volume of inputs and indicates the minimum necessary input to produce a 
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given volume of output. In contrast, allocative efficiency takes into account the size of the 
bank as a production unit. 

The efficient production units are located on the efficient frontier. Efficiency frontier 
indicates the maximum possible output for a given input using a given technology. 

It is also necessary to take into account whether the production units operate in conditions 
of constant (CRS) or variable (VRS) returns to scale. 

To the development of the theory and practice of using DEA models in the Czech Republic 
contributed authors such as Jablonsky, J. and DIouhy, M., Novosadova, I. (2004), 

With the application of DEA Analysis deal for example Repkova, I. (2012). 

In Slovakia, we can mention the works of Halicka, M. (2014) and Vincova, K. (2006). 

DEA model is used to assess the efficiency of the various production units - banks, 
universities, hospitals and others where we compare the inputs and outputs. For example, 
the work of authors Asanduluia, L., Roman, M., Fatulescua, P. (2014) deal with the 
efficiency of EU health system. The efficiency of investments to information technologies 
evaluates the paper of authors Yao Chena, Liang Liangb, Feng Yangb, Joe Zhuc (2006). 

In the article, the analysis of technical efficiency of Slovak banks uses the data of 
BankScope and National Bank of Slovakia. The analysis uses the standard tools of 
descriptive and analytical statistics and statistical program IBM SPSS. Statistical program 
MaxDEA is used for the DEA (Data Envelopment Analysis) applied to the example of the 
Slovak banks. Our aim was to examine whether the banks, which underwent a process 
restructuring and privatization have become more efficient after privatization. 


2 Methodology and Data 

For evaluation of Slovak banks efficiency was chosen the data envelope analysis (DEA) 
models. The DEA models are divided into two main groups: model with constant returns 
to scale - OCR model, and model based on variable returns to scale - BCC model. The 
models are further subdivided into input and output oriented models. 

DEA analysis shows the relative efficiency. The theoretical nature of the DEA requires that 
subjects observed in the group of decision making units (DMU) have to be banks with 
similar focus. 


Therefore, we omitted specialized banks (housing saving banks and state development and 
guarantee banks). The number of production unit has an impact on the number of analyzed 
factors in efficiency measurement. 

Respecting the rules of DEA, the number of analyzed inputs and outputs was no more than 
one third of analyzed production units. It was analyzed 9 banks and the number of inputs 
and outputs was no more than 3. 

Therefore, the analysis was conducted in combinations of several inputs and outputs. 

Model Specification (Other heading - not numbered, Verdana 10, bold) 

CCR-I (Charnes-Cooper-Rhodes-Input) model can be written in the (Jablonsky, DIouhy, 
2004): 


maxz = 


*yiq 


Under the conditions: 


( 1 ) 


* yiq Vj * Xjk- k = 1,2,.n 

t=l ;=1 
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^ Wj * yiq - ^ Vj *Xjk <0 /c = 1,2,.n 

t=l ;=1 

^ Vj * Xjk - 1 


;=i 

Ui>0,i- 1,2,.m 

Vy >0,i- 1,2,.r 

BCC-I (Banker-Charnes-Cooper-Input) model can be written (Jablonsky, DIouhy, 2004): 


maxz = *yiq +M 


( 2 ) 


Under the conditions: 


'Y^Vi*yiq+[i <^vj*xjk-, /c = l,2,.n 

i=l ;=1 

=1 


Ui>0,i- 1,2,. m 

Vj >0,i- 1,2,.r 

Parameter p reflects the conditions of convexity of the BCC-I model. 

Figure 1 Efficiency Frontier at Constant Returns to Scale and Variable Returns to Scale 



Source: Jablonsky, J., DIouhy, M.: Modely hodnocenf efektivnosti produkcnfch jednotek. Praha: 
Professional Publishing, 2004 


Where: 

DRS = Decreasing Return to Scale 
CRS = Constant Returns to Scale 
IRS = Increasing Return to Scale 
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The efficiency frontier expresses the maximum possibie output for a given input using a 
given technoiogy. The efficient units are iocated on the CRS or VRS frontier. On the frontier 
CRS are efficient units Ul, U2, U3 and U4, which operate under constant returns to scaie. 
It means, if increase the input, the output wiii be increased in the same range. Units Ull, 
U5, U2, U3, U8 and U9 are efficient at the efficiency frontier VRS. Increasing input is 
reflected by increasing or decreasing output growth (DRS = Decreasing Return to Scaie, 
IRS = Increasing Return to Scaie). Units U12, U6, U7 and UlO are inefficient. In order to 
become efficient, they shouid increase the output to reach to the frontier of efficiency. For 
exampie, unit U7 can get to the border VRS on the position of U8, or to efficiency frontier 
CRS on the position U4. 

Figure 2 The Reiationship Between Technicai and Aiiocative Efficiency of Input Oriented 
Modei 



Source: Jablonsky, J., DIouhy, M.: Modely hodnoceni efektivnosti produkcnich jednotek. Praha: 
Professional Publishing, 2004 

On the chart, the efficient frontier is on Isoquant CC’. Production unit P is technically 
inefficient because it does not lie on CC’. The rate of technical inefficiency is reflected by 
the distance to the CC'. Production unit at Q produces the same amount of output as a unit 
P, but Q uses only part of inputs equal to OCyOP. 

Technical efficiency is therefore expressed as the ratio OQ/OP. The line AAI is the isocost, 
its slope is determined by the ratio of input prices. Allocative efficiency will be expressed 
as the ratio OR/OQ. The total efficiency is expressed as the product of technical and 
allocative efficiency, on the basis of which we obtain that the total efficiency is equal to the 
ratio OR/OP. 

3 Results and Discussion 

The restructuring of the banking sector in Slovakia was an important factor for of 
establishing macroeconomic equilibrium, and further privatization of banks. Foreign capital 
entered into the privatized banks. Into VUB entered Italian banking group Intesa BCI, into 
SLSP entered Austrian Erste Bank and into IRB - Flungarian OTP Bank. The aim of 
privatization was to create and maintain a stable banking system, banking system 
comparable to developed countries, as well as its involvement in the European financial 
structures (Chudjak, F., Flallon, E:, Lekova, A, 2016). 

The privatization of the largest Slovak banks has brought pluses in form of standard 
professional banks managements. These changes have contributed to improving the 
functioning of banks and to increase their efficiency and stability. The analysis assesses 
the efficiency of banks studying the relationship of inputs to the selected outputs indicators. 
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DEA analysis of selected Slovak banks 

In the next section we will discuss the issue of efficiency banks that were included in the 
process of state restructuring and subsequent privatization. 

To set the analyzed banks were included commercial banks; specialized banks, state 
guarantee bank and housing-saving banks we have excluded. It remained in the file 9-12 
banks, so we had to use a combination of inputs and outputs in the total number of three 
indicators. 

As first was used a combination of fixed assets (F), staff costs (C) as input and net interest 
margin (M) as output, which further will be referred to as a combination of inputs and 
outputs "FCM". The results in terms of CCR and BCC-I Models are in following Table 1. 

Several cases of inefficiency banks indicate that Slovak banks persist at a high level of 
fixed assets and personnel costs. The privatized banks had to reduce staff costs, which 
contributed to their effectiveness. Net interest margin as output assumes that banks fulfil 
a mediating function in standard conditions. Reducing interest rates on deposits is not a 
sufficient condition for growth of the interest margin; a very significant is the volume of 
credits. 

The values in the table can be represented graphically clearer and points out that the banks 
that were included in the restructuring and privatization were more efficiently above 
average in the coming periods after 2001.Our analysis also showed that Bank 6 and Bank 
9 during the reporting period were according to the criteria highly efficient. In case of Bank 
9, has confirmed the high efficiency even at other combination of inputs and outputs. 

In the next analysis was used the combination of three factors: fixed Assets (A), loan-loss 
provisions (P) as inputs and volume of credits (L) as output. In the next text will bet his 
combination signed as „FPL". The results in terms of CCR and BCC-I Models are in the Table 
2 . 


Taking into account fixed assets and loan-loss provisions as the inputs and credits as an 
output; the highest efficiency reaches the Bank 9, which was efficient by the BCC-I Model 
for all the observed period. 

From the privatized banks the best level of efficiency has had Bank 1, and Bank 2; both 
banks were privatized by foreign banks. Weaker results reached Bank 3. 

Graphical values can be expressed in the Figure 2 and Figure 2. 

In this case, the input (FPM) fixed assets (F) and personnel costs (P) and the output, the 
net interest margin (M). 
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Table 1 The Coefficients of Efficiency in Terms of CCR and BCC-I Modei for the Combination of Inputs and Outputs "FCM" 


Year 

1 

I 

1 

I 

i 

i 

1 

1 

1 

1 

1 

1 

i 

i 

age 

Bankl 

CR 

1 

0,99 

0,73 

0,79 

1 

0,99 

0,32 

0,95 

0,94 

0,9 

0,77 

0,91 

1 

0,86 

0,867 

Bankl 

BCC 

1 

1 

0,77 

1 

1 

1 

0,32 

1 

1 

1 

1 

1 

1 

1 

0,935 

Bank2 

CCR 

0,9 

1 

0,93 

1 

0,74 

0,89 

0,94 

1 

1 

1 

1 

1 

0,99 

1 

0,96 

0,954 

Bank2 

BCC 

0,9 

1 

1 

1 

0,94 

0,89 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0,981 

Banks 

CCR 

0,7 

1 

0,55 

0,51 

0,77 

0,75 

0,28 

0,67 

0,67 

0,65 

0,55 

0,63 

0,81 

0,85 

0,670 

Banks 

BCC 

0,8 

8 

1 

1 

0,56 

0,8 

0,76 

0,31 

0,71 

0,77 

0,72 

0,59 

1 

1 

1 

0,792 

Bank4 

CCR 

0 

0 

0 

0 

0,8 

0,72 

0,26 

0,67 

0,79 

0,72 

0,59 

0,58 

0,77 

0,67 

0,469 

Bank4 

BCC 

0 

0 

0 

0 

0,8 

0,76 

0,27 

0,68 

0,82 

0,74 

0,59 

0,58 

0,82 

0,74 

0,485 

Banks 

CCR 

0 

1 

1 

0,5 

0,5 

0,85 

0,37 

0,93 

0,64 

0,57 

0,55 

0,55 

0,86 

0,71 

0,645 

Banks 

BCC 

0 

1 

1 

0,5 

0,56 

0,85 

0,38 

0,94 

0,65 

0,59 

0,56 

0,69 

0,87 

0,76 

0,667 

Banks 

CCR 

0,6 

9 

0,84 

0,1 

1 

0,79 

0,87 

1 

1 

1 

1 

1 

1 

1 

1 

0,877 

Banks 

BCC 

1 

1 

1 

1 

0,83 

0,89 

1 

1 

1 

1 

1 

1 

1 

1 

0,98 

Bank? 

CCR 

0 

0 

0 

0,78 

0,89 

1 

0,33 

0,77 

0,5 

0,53 

0,36 

0,52 

0,35 

1 

0,502 

Bank? 

BCC 

0 

0 

0 

0,78 

0,95 

1 

0,33 

0,79 

0,55 

0,58 

0,39 

0,92 

1 

1 

0,592 

Banks 

CCR 

0 

0 

0 

0,81 

0,86 

0,83 

0,26 

0,69 

0,52 

0,62 

0,48 

0,5 

0,61 

0,55 

0,480 

Banks 

BCC 

0 

0 

0 

0,81 

0,96 

0,85 

0,31 

0,73 

0,6 

0,69 

0,52 

1 

1 

0,83 

0,592 

Banks 

CCR 

0,5 

1 

1 

0,96 

1 

0,9 

0,88 

0,53 

0,8 

0,7 

0,64 

0,55 

0,58 

0,72 

0,76 

0,752 

Banks 

BCC 

1 

1 

1 

1 

1 

1 

0,54 

1 

1 

1 

0,98 

0,84 

0,72 

0,86 

0,921 

Average 

0,4 

8 

0,653 

0,562 

0,707 

0,849 

0,886 

0,484 

0,851 

0,786 

0,77 

0,693 

0,793 

0,862 

0,863 



Source: Data from BankScope, own processing 
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Table 1 The Coefficients of Efficiency in Terms of CCR and BCC-I Modei for the Combination of Inputs and Outputs "FCM" 


Year 

1 

I 

1 

I 

i 

I 

1 

1 

1 

1 

1 

1 

i 

i 

age 

Bankl 

CR 

1 

0,43 

1 

0,31 

0,32 

0,24 

0,19 

0,5 

0,58 

0,57 

0,12 

0,66 

0,83 

1 

0,553 

Bankl 

BCC 

1 

0,43 

1 

1 

1 

0,93 

0,58 

1 

1 

1 

1 

1 

0,83 

1 

0,912 

Bank2 

CCR 

1 

0,02 

0,3 

1 

0,38 

0,3 

0,14 

0,34 

0,33 

0,26 

0,11 

0,34 

1 

0,75 

0,447 

Bank2 

BCC 

1 

0,23 

0,39 

1 

0,88 

1 

0,46 

0,45 

0,33 

0,34 

0,34 

0,78 

1 

1 

0,657 

Banks 

CCR 

0,5 

7 

0,21 

1 

0,3 

0,6 

0,47 

0,29 

0,62 

0,58 

0,52 

0,09 

0,56 

0,74 

0,59 

0,51 

Banks 

BCC 

0,9 

0,41 

1 

0,44 

0,83 

1 

0,6 

0,66 

0,61 

0,57 

0,41 

1 

1 

1 

0,745 

Bank4 

CCR 

0 

0 

0 

0 

1 

1 

0,25 

0,37 

0,52 

0,48 

0,34 

0,63 

0,81 

1 

0,457 

Bank4 

BCC 

0 

0 

0 

0 

1 

1 

0,54 

0,44 

0,52 

0,59 

0,69 

1 

0,89 

1 

0,547 

Banks 

CCR 

0 

1 

0,34 

0,33 

0,46 

0,28 

0,45 

1 

1 

0,84 

0,28 

1 

1 

0,91 

0,635 

Banks 

BCC 

0 

1 

1 

0,51 

0,54 

0,71 

1 

1 

1 

0,9 

1 

1 

1 

1 

0,832 

Banks 

CCR 

0,5 

4 

0,19 

0,23 

0,17 

0,14 

0,02 

0 

0,35 

0,55 

0,55 

0,07 

0,66 

0,48 

1 

0,353 

Banks 

BCC 

1 

1 

1 

0,21 

0,16 

0,07 

0 

0,4 

0,56 

0,62 

0,5 

0,8 

1 

1 

0,594 

Bank? 

CCR 

0 

0 

0 

1 

1 

0,38 

0,3 

0,29 

0,94 

1 

0,1 

0,65 

0,37 

0,79 

0,487 

Bank? 

BCC 

0 

0 

0 

1 

1 

0,85 

0,97 

0,7 

0,95 

1 

0,6 

0,99 

1 

1 

0,718 

Banks 

CCR 

0 

0 

0 

1 

0,48 

0,27 

0,23 

0,56 

0,66 

0,71 

0,06 

0,96 

0,38 

0,79 

0,435 

Banks 

BCC 

0 

0 

0 

1 

0,48 

0,52 

0,48 

0,56 

0,67 

0,77 

0,73 

1 

0,96 

0,92 

0,577 

Banks 

CCR 

1 

1 

0,89 

0,66 

0,67 

0,49 

0,41 

0,82 

1 

0,92 

0,49 

0,77 

1 

1 

0,794 

Banks 

BCC 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Average 

0,5 

0 

0,384 

0,508 

0,607 

0,663 

0,585 

0,438 

0,614 

0,711 

0,70 

0,440 

0,822 

0,849 

0,930 



Source: Data from BankScope, own processing 
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4 Conclusions 


As first we used a combination of fixed assets (F), staff costs (C) as input and net interest 
margin (M) as output, which further wiii be referred to as a combination of inputs and 
outputs signed as "FCM". We than combined three factors: fixed assets (A), ioan-ioss 
provisions (P) as the inputs and voiume of credits (L) as an output. This combination was 
signed as „FPL". 

In both cases it appears that the banks in Siovakia identified as inefficient have too many 
fixed assets and high personnei costs with respect to the measured outputs, i.e., to the 
ioans and to the net interest margins. 

DEA anaiysis cieariy shows by a severai criteria examined by the banks in Siovakia that 
were privatized banks from Western Europe. These banks are iong-term stabie and more 
efficient than other banks in Siovakia. A comparabie resuit gave Bank 9, which was from 
its start owned by the Reiffesen Zentraibank. 

Figure 3 and figure 4 show that the restructured and privatized banks 1-3 have overcome 
the crisis with greater efficiency. DEA anaiysis provides interesting resuits because it 
highiights the efficiency as the ratio between inputs and outputs, as a view on performance. 
This is not identicai with profitabiiity. 

From the privatized banks the best ievei of efficiency has had Bank 1 and Bank 2. 

Restructuring and privatization of banks in Siovakia so fuifiiis its historic roie, as banks 
privatized by Western European banks are efficient and investors are strategic because 
they hoid their investments to present. 
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Abstract: The use of low interest rates by the European Central Bank as an instrument to 
counteract the effects of the financial crisis in 2008 seemed to create favorable conditions 
for a significant increase in demand from non-financial corporations for loans granted by 
monetary financial institutions. Indeed, the demand for loans in individual euro area 
countries reported by non-financial corporations is shaped by both conditions common for 
the entire euro area and numerous factors reflecting the specificity of a given national 
economy. The aim of the article is to assess the impact of key macroeconomic factors on 
the size of lending to non-financial enterprises by monetary financial institutions in the 
euro area countries. The macroeconomic factors examined include GDP growth rate, 
unemployment rate, wage growth, inflation and the long-term interest rate according to 
the Maastricht criterion. The survey covers the euro area countries in 2008-2015, without 
Estonia and Latvia due to incomplete data for these countries for the above period. The 
data comes from the databases of the European Central Bank and Eurostat. For the purpose 
of assessing the above-mentioned factors, an econometric model based on panel data will 
be created. 

Keywords: loans, credit, monetary financial institutions, non-financial corporations, panel 
data model 

JEL codes: C23, E51, F45, G21 

1 Introduction 

Geographically, the conducted research involved 17 out of 19 Eurozone countries. Only 
Estonia and Latvia were excluded due to lack of complete data from the studied period. 
When analyzing the potential factors which shaped the nominal value of loans granted by 
monetary financial institutions (MFI) to non-financial corporations (NFC) in Eurozone 
countries one should bear in mind the specificity of the 2008-2015 period under 
investigation. It was the beginning of a serious economic crisis leading to a breakdown in 
the total economic situation, which after a temporary improvement in 2011 suffered 
another, yet not so serious decline in years 2012-2013 (Dajcman 2016, p. 129). Years 
2014-2015 brought a halt to this negative trend, but the improvement was still rather 
insignificant and meant only partial rebound after the losses suffered during the crisis. It 
influenced both the shape of macroeconomic independent variables, as well as the ones 
related to companies' financial results (Deutsche Bank 2017, p. 54). 
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Figure 1 Schematic Presentation of Suppiy and Demand-side Factors that Influence Loan 
Deveiopments 




65 

The foiiowing sections wiii outiine the potentiai mechanisms of impact exerted by 
independent variabies on the vaiue of ioans granted by MFI to NFC (hereinafter referred to 
as MFI/NFC ioans), which according to the used modei proved to be statisticaiiy significant. 
As regards the macroeconomic indicators, they are reai GDP growth rate, totai 
unempioyment rate and inflation rate. From the group of data reiated to companies' 
economic performance, the ones seiected inciude production vaiue, vaiue added at factor 
cost (both output reiated) and gross investment in tangibie goods (capitai input reiated). 

2 Methodology and Data 

In order to identify the factors influencing the vaiue of ioans granted to NFCs by MFIs in 
the Eurozone, an econometric modei for panei data has been created. 

The dependent variabies in the study were seiected macroeconomic variabies in particuiar 
Eurozone countries in the years 2008-2015. In the set of dependent variabies there were: 
reai GDP growth rate, totai unempioyment rate and inflation rate. The dependent variabies, 
on the other hand, were aiso data concerning the resuits of company operation, such as 
production vaiue, vaiue added at factor cost (both output reiated) and gross investment in 
tangibie goods (capitai input reiated). 

Model Specification 

The modei has the foiiowing form: 


LoaUjt = tto + oCiGDP_grjt + a2Unempjt + a^Infjt -F a^Prodjt + 
a 5 Val_addjt-+ a(,Gross_lnvestjt -F Vjt (1) 

Vjt = et + Uj + Ejt (2) 

Tabie 1 presents the description of individuai variabies. The source of data was the Eurostat 
database. 
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Table 1 Variables Used in Empirical Investigation 


Variables 

Variables description 

Loanjt 

Loans vis-a-vis euro area NFC reported by MFI excluding ESCB in 
the euro area (stock EUR min) 

Explanatory variables 

GDP qnt 

Real GDP growth rate, percentage change on previous year. 

Unempn 

Total unemployment rate (%) 

LCI_wagjt 

Wages and salaries (total), percentage change on previous period 

LCI_otherjt 

Labour costs other than wages and salaries, percentage change on 
previous period 

Infht 

FIICP - inflation rate. Annual average rate of change 

BondSjt 

EMU convergence criterion bond yields (%); EMU convergence 
criterion series - annual data 

Prodit 

Production value (min EUR) 

Surjt 

Gross operating surplus - SBS (min EUR) 

Total_purchjt 

Total purchases of goods and services (min EUR) 

VaLaddjt 

Value added at factor costs (%) 

Gross_Investit 

Gross investment in tangible goods (min EUR) 

Vjt 

The random error in the object 7 , in the time period t, which 

consists of the following components: 

et - impulses affecting all observations in the time period t, 

Uj - impulses affecting all the observations in the object 7 , 

Ejt- impulses affecting only observations in the object 7 , in the time 
period t. 


Source: elaborated by the authors 


3 Results and Discussion 

In this study, for the purpose of describing the dependencies between macroeconomic 
variables and the value of loans granted by MFI to NFC in the Eurozone countries, a panel 
model defined by Formula (1) was used. The data was collected for 17 Eurozone counties. 
They concern an 8 -year period (annual data for 2008-2015). 

The panel data model (1) was estimated using GRETL (GNU Regression Econometrics Time- 
Series Library) software. The choice of estimation method was made based on the decision¬ 
making procedure proposed by subject literature in econometrics (Baltagi 2001). First, the 
estimation of a simple panel model was made using a classical least squares method 
(without individual effects), and the model's diagnostic tests were conducted. The following 
values of test statistics were obtained: Wald test (F=50,7397; p-valueK0,0000), Breusch- 
Pagan test (LM = 249,124; p-valueK0,0000) and Flausman test (Fl=27,3913; p- 
value=0,00225757). 

When analyzing the Wald test results it can be concluded that the appropriate model 
describing the dependencies between macroeconomic variables and the value of loans 
granted by MFI to NFC in the Eurozone is a fixed effects one (FEM). The results of Breusch- 
Pagan point to a random effects model (REM) as a more reliable one. Finally, the results 
of Flausman test allow to conclude at the risk of error at the level of 0,05 (a = 0,05) that 
the best model for describing the studied relationship the best tool will be fixed effects 
model (FEM). Further analysis of the model's properties, however, has confirmed the 
present of heteroscedasticity of the random component. In order to eliminate this flaw, for 
the purpose of estimating the model's parameters weighted least squares (WLS) method 
was used. 

Table 2 presents the results of estimation for the above model. 
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Table 2 The Results of Estimation of the Model Describing the Determinants of Loans 
Granted by MFI to NFC in the Eurozone Countries 


Dependent variable LOANjt 

Independen 
t variables 

Coefficie 

nt 

Std. 

Error 

t-ratio 

P- 

value 

Signific 

ance®) 

Constant 

-217819 

38094,9 

-5,71 

8 

<0,00 

01 

*** 

GDP_grjt 

-1713,32 

693,088 

-2,47 

2 

0,0147 

** 

Unempjt 

4157,04 

995,310 

4,177 

<0,00 

01 

*** 

Infjt 

3676,36 

1707,40 

2,153 

0,0332 

** 

Prodjt 

0,210133 

0,024300 

9 

8,647 

<0,00 

01 

*** 

Val_addjt 

5011,94 

863,832 

5,802 

<0,00 

01 

*** 

Gross Inves 

2,08509 

0,328226 

6,353 

<0,00 

*** 

tjt 




01 


Observations 


136 



Standard error of residuals 


0,771125 


R2 



0,979654 


Adjusted R^ 


0,978708 


F(6, 129) = 

1035,221 


p-value for test F< 0,00001 



3)*=''* The statistically significant variable at the level of 1%; ** The statistically significant variable 
at the level of 5%. 

Source: the author's own calculations 


The estimated model is correct in statistical terms. Among eleven potential independent 
variables six turned out to be statistically significant. All the obtained signs of the 
evaluations of structural parameters of independent variables are in accordance with the 
theoretical predictions. 

The obtained results allow to conclude that five independent variables have a positive 
influence on the dependent one (i.e. the value of loans granted by MFI to NFC). Among 
those variables there are: total unemployment rate (Unempjt) inflation rate (Infjt), 
production value (Prodjt), value added at factor cost (both output related) (VaLaddjt) and 
gross investment in tangible goods (capital input related) (Gross_Investjt). Interpretation 
of parameter estimation in the cases of particular variables is relatively simple. For 
example, a parameter estimation for the Unempjt variable (4157,01) should be interpreted 
as follows: if the unemployment rate grows by one percentage point, then the value of 
loans granted by MFI to NFC in the surveyed group of countries will as a result grow by 
approximately EUR 4157.01 min, assuming the stability of other variables. 

The research findings confirm that the factor which has a strong, and at the same time 
negative, influence on the shape of dependent variable is the real GDP growth rate 
(GDP_gnt). 

In the estimated model, the variables which turned out to be statistically insignificant were: 
labour cost index - wages and salaries (LCI_wagjt), labour costs other than wages and 
salaries (LCLotherjt), EMU convergence criterion bond yields (Bondsjt), gross operating 
surplus (Surjt) and total purchases of goods and services. (TotaLpurchjt). 

The econometric model for panel data used in the study does not take into account time 
shifts as a reaction of dependent variable to the shape of independent variable. It means 
that the model's results do not determine the possibility of observing the results of the 
impact of dependent variables on the stock of MFI/NFC loans in the subsequent period or 
periods (Louri and Migiakis 2016, p. 40). 
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Regardless of the above, the clearly negative impact of real GDP growth rate on stock of 
MFI/NFC loans revealed by the model within a given time unit (year) has a logical 
explanation, confirmed by other observations. In the periods when the total economic 
situation improves companies have better possibilities of funding their activities from 
current revenues. Flowever, if the improvement is not strong enough to encourage 
companies to radically expand the range of their activities, including funding their turnover- 
related needs or investments by means of loans from MFI, then the demand for such funds 
may decrease in relation to periods of worse economic situation (ECB 2009, p. 19). It is a 
phenomenon also known from the studies of the channels of transmission of the impulses 
of the central bank's monetary policy. It proves that in countries that are inflation-stable 
the factor of greater influence on banks' loan-related activities than loan availability to 
enterprises (including the costs of loans reflected in interest rates), is companies' optimism 
concerning adequately large increase in the market's power of absorption of their 
production at the prices which are satisfactory for them (Mishkin 1996, p. 3 and 10). This 
results in a broader assumption which is crucial for this model and any elaborations based 
on it, according to which the stock of MFI/NFC loans is shaped to a much greater extent 
by the described significant variables than the other way round. 

As noted above, due to the outcomes of the financial crisis, at the beginning of the studied 
period the real GDP growth rate in the Eurozone experienced a breakdown, and its later 
increase was related to the reconstruction of the size of economic activity to the level from 
before the crisis, which was uneven in the course of time. One should also consider other 
factors, such as the increase in the attractiveness of financing large companies' needs by 
emission of securities on the capital market (both shares and bonds), which typically 
accompanies improvements in the total economic situation (Covas and den Flaan 2006, p. 
30). 

The impact of the rising unemployment rate shown by the model on the growth of the 
stock of MFI/NFC loans should also be associated with the specific economic situation in 
connection with the financial crisis. Companies make more people redundant in the periods 
of economic downturn, when they become more dependent on sustaining their financial 
condition with loans. At the same time, a radically growing unemployment rate is evidence 
of increased size of a low-income social group, which reduces the society's consumption 
potential, influencing companies' financial results (PwC 2010, p. 22). State-funded 
unemployment benefits may to a certain extent reduce the decline, but not eliminate it. 
The process of companies' adapting to the new circumstances is neither immediate nor 
complete (Verick and Islam 2010, p. 36). In terms of increased unemployment, the 
financial crisis from 2008 created an especially difficult situation for countries from 
southern Europe, such as Greece, Portugal, Spain, Italy, as well as Ireland. 

The impact of inflation on the stock of MFI/NFC loans (expressed in millions of EUR) seems 
obvious due to the very essence of inflation as a common increase in prices (and salaries) 
and its impact on the values expressed nominally in money. The results of the calculations, 
however, have confirmed that the impact was at a lower level of significance than in the 
case of unemployment. The article deliberately makes use of the FIICP measure of inflation 
and not the industrial producer price index, which has a very direct impact on the stock of 
loans granted to enterprises. A separate analysis would be required for the potential 
influence on the results exerted by the inflation (and interest rates) level which is close to 
zero, or even by deflation (and negative real interest rates) in the Eurozone countries in 
the studied period (Plasil etal. 2013, p. 129). 

Production value (millions of EUR) measured as the amount actually produced by the unit, 
based on sales, including changes in stocks and the resale of goods and services 
demonstrates a significant influence on the stock of MFI/NFC loans. It can be treated as 
evidence that an increase in the production value contributed to increased optimism by 
NFCs in the Eurozone regarding the profitability of further expansion with the use of loans 
from MFI. The loans taken may, of course, have a reciprocal influence on the increase in 
the production value (Martinez and Landesberger 2010, p. 12). 
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Also, the value added at factor costs (in %), which is the gross income from operating 
activities after adjusting for operating subsidies and indirect taxes, according to the used 
model, has significant influence on the stock of MFI/NFC loans. Due to its nature, the 
mechanism of influence described at the production value should be even more visible in 
relation to gross income from operating activities (Cesaroni et al. 2016, p. 4). An increase 
in the production value does not always translate into an increase in the gross income, for 
instance due to falling profit margins or growing costs of production and prices, which 
means that an increase in the production value may be accomplished even with the same 
profit margin and smaller amount of product sold. 

According to the definition by Eurostat, gross investment in tangible goods (expressed in 
millions of euro) is defined as investment during the reference period in all tangible goods. 
Included are new and existing tangible capital goods, whether bought from third parties or 
produced for own use, having a useful life of more than one year. Flowever, the measure 
also includes non-produced tangible goods such as land, but investments in intangible and 
financial assets are excluded from it (EIB, p. 31). When analyzing the significant influence 
of investments on the stock of MFI/NFC loans, one should thus bear in mind that what is 
meant here is a special type of investments in relations to loans in general, which include 
both investment loans, as well as working capital loans and others. Essentially, an increase 
in the investment in tangible goods, apart from causing an increase in demand for 
investment loans, should at least partially increase the demand for working capital loans, 
and even other types of loans. 

4 Conclusions 

Interest in factors which influence the value of loans granted by MFI to NFC gained a new 
dimension when from September 2016 the Bank for International Settlements (BIS) 
started publishing time series on the credit-to-GDP gap for more than 40 economies. 
According to BIS, the credit-to-GDP gap is defined as the difference between the credit-to- 
GDP ratio and its long-run trend, and captures the build-up of excessive credit in a reduced- 
form fashion. It has been found to be a reliable early warning indicator of impending 
financial crises for a broad array of countries and a long time span that includes the most 
recent crisis. According to ECB data, the value of loans granted by MFI to NFC reacted to 
the 2008 crisis with greater downturns than the value of household loans (ECB 2011, p. 
63). 

Analyses conducted in the course of research indicate that the shaping of the value of loans 
granted by MFI to NFC in the Eurozone is influenced not only by selected macroeconomic 
factors, but also values related to the results of companies' economic activity. As regards 
the macroeconomic indicators, they are real GDP growth rate (GDP_grjt), total 
unemployment rate (Unempjt) and inflation rate (Inflationjt). From the group of data related 
to companies' economic performance, the ones selected include production value (Prodjt), 
value added at factor cost (Val_addjt) - both output related - and gross investment in 
tangible goods (Gross_Investjt - capital input related). An important one, whose influence 
is negative, is real GDP growth rate. A positive impact of macroeconomic indicators on the 
value of MFI/NFC loans in the Eurozone was discovered in the case of the total 
unemployment rate and inflation rate. All indicators of the results of the economic activity 
of enterprises that turned out to be statistically significant, that is production value, value 
added at factor cost and gross investment in tangible goods, have a clearly positive impact 
on the value of loans granted. The tendencies shown by all the factors which determine 
the value of MFI/NFC loans in the Eurozone countries have turned out to be in line with the 
theoretical assumptions. 
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Abstract: The aim of this paper is to anaiyse the infiuence of the European Union accession 
and financiai crisis to convergence and integration of the bond yieids and bond markets. 
The resuits show the deepening of bond market convergence after the European Union 
accession and the integration has continued untii the end of the observed period. The 
chosen indicators are monthiy mid-term bond yieids (10-year bond yieids). The period of 
1/2000 to 12/2017 was chosen in order to show the impacts of the changes. The time 
period was divided into periods 1/2000 - 4/2004 (before the European Union accession), 
5/2004 - 7/2007 (after the accession and before financiai crisis), 8/2007 - 3/2009 (period 
of the deepest financiai crisis), 4/2009 - 12/2016 (period after the financiai crisis). Used 
methods are 1) spread between the 10-year bond yieids of countries of Estonia, Latvia, 
Lithuania and German 10-year bond yieid, 2) anaiysis of aiignment, 3) ^-convergence. 
These findings can be beneficiai for the financiai market observers. 

Keywords: ^-convergence, bond yieids, integration of bond markets 
JEL codes: E43, E44, E47, GOl 

1 Introduction 

The financial turmoil during 2007-2009 affected the euro area financial sector in ways that 
differ considerably across market segments and countries. A consequence was a temporary 
reduction of market activity within national borders. The impact was felt most strongly in 
the money markets, and relatively less in bond activities. However, economic growth 
stopped and still many countries are not able to follow Maastricht Convergence Criteria. 

On one hand, the integrated financial markets and the common currency may help protect 
the countries from the negative impacts of a financial crisis, because the countries are part 
of a large, stable economic unit. On the other hand - financial instability may spread easily 
from country to country, since barriers to the capital movements have been reduced. 

Across the economic literature, there is a range of acceptable definition of financial 
integration. In a broader sense, it is possible to achieve financial integration when all the 
conditions necessary for the continuous implementation of financial transactions and 
market functioning are met. 

Commonly-used definition of financial integration is expressed by (Baele et al., 2004). The 
market for a given set of financial instruments and services is fully integrated if all potential 
market participants with the same relevant characteristics (1) face a single set of rules 
when they decide to deal with those financial instruments and services; (2) have equal 
access to the above-mentioned set of financial instruments and services; and (3) are 
treated equally when they are active in the market. 

Financial markets are integrated when the law of one price holds (Adam et al., 2002). This 
states that assets generating identical cash flows command the same return, regardless of 
the domicile of the issuer and of the asset holder. Given this definition, financial market 
integration can be measured by comparing the returns of assets that are issued in different 
countries and generate identical cash flows. 

(Czech National Bank, 2012) states that it is possible to speak about the achievement of 
full integration of financial markets only if financial assets with comparable risk factors and 
yields are evaluated by the markets in the same way, regardless of the country where the 
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assets are traded. Fully integrated markets without any barriers permit to use an 
arbitration opportunities which lover the importance of local factors characteristic for given 
countries and enable direct comparison of the prices of financial assets in individual 
markets. 

The aim of this paper is to analyse the influence of the EU accession and financial crisis to 
convergence and integration of the bond yields and bond markets. 

2 Theoretical Concepts 

In general, the convergence of government bond yields to a stable level with reduced risk 
aids the overall economy, by allowing cheaper access to debt financing with less 
uncertainty regarding the value of such funds over time. This, in turn, stimulates 
investment and output within converging countries. 

The methods described below are used for measuring of bond market integration. 

Spread between Yield on a Local Asset and a Well-Chosen Benchmark Asset 

Germany is the biggest and most solid economy within the EU. For that reason it can be 
chosen as the benchmark asset for the countries of European Union. The smaller the spread 
is the bigger the integration is. 

Formally we can write the convergence in time t and t+1 as: 

|yi,t-y2,tl > Iyi,t+i-y2,t+il (i) 

where yl,t and y2,t are relevant economic variables of two countries in time t. 

The case with opposite sign is called divergence. This is a situation when the countries in 
terms of economic maturity are moving away. 

Analysis of Alignment 

Analysis of alignment is the first step of the concept of financial integration. It is based on 
the correlation analysis in standard or rollover form. This analysis indicates the strength of 
a linear relationship between two variables. Its value may not be sufficient for the 
evaluation of this relationship, particularly in those cases where the assumption of 
normality is incorrect. The correlation coefficients, being aggregated statistics, cannot 
substitute for individual evaluation of the data (Babecky et al., 2007). 

Concept of (S-convergence 

(3-convergence (2) is used to determine the approximation rate of asset returns in financial 
markets. It was first used by (Adam et al., 2002). In order to quantify p-convergence, it 
is possible to apply regression according to the following formula: 

ARi,t = a, + pRi,t-i + Zti yiARi,t-i + £i,t (2) 

where Ri,t represents the distribution rate of specific assets between a country i in time t 
with respect to the reference territory, A is the reference operator, oi is a specific constant 
for the given country, ei,t is a white noise disturbance. Lag length L is based on Schwarz 
Criterion, maximal length is set to 1, because monthly data are applied and financial 
market memory is relatively short, p-coefficient is a direct criterion of the rate of global 
market convergence. 

The concept of beta-convergence enables identification of the speed with which eliminated 
differences in yields on individual financial markets. If the beta coefficient is negative, then 
signals the existence of convergence and the amount of beta coefficient expresses the 
convergence rate, i.e. the rate of elimination of shocks to the yield differential pricing of 
individual assets to the euro area. The closer beta coefficient is to 
-1, the greater the speed of convergence is. 
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3 Methodology and Data 

The selected countries are Estonia, Latvia and Lithuania. 

As a measure of the yield was used 10-year government bond yield in all countries 
mentioned above and Germany (monthly basis). Germany is the biggest and most solid 
economy within the EU. For that reason it can be chosen as the benchmark asset for the 
chosen countries (and whole European Union). The data of 10-year sovereign bonds of the 
selected countries were taken from Bloomberg database (2018, [4]). The sample period 
starts from 1/2000 and ends on 12/2017. This time range covers the period before the 
accession of the countries to European Union (1/2000 - 4/2004), after the accession 
(5/2004 - 7/2007), period of financial crisis (8/2007 - 3/2009) and period after financial 
crisis (4/2009 - 12/2017). The beginning of the pre-crisis period (or the period of 
spectacular growth) coincides with an accession of the countries studied to the European 
Union. We decided to start the crisis period with a different date than that of the Lehman 
Brothers bankruptcy and major panic in the markets. We wanted to capture an earlier 
market, which was when the 2007 banking crisis changed from high expectations to the 
fear of a looming sovereign debt crisis. The pre-crisis period depicts a long run-up in prices 
followed by a significant price drop during the crisis period. 

The used methods are: spread between the yield on a local asset and a benchmark asset, 
analysis of alignment and concept of |3-convergence. 

4 Results and Discussion 

We used the methods described above to measure the bond markets integration. 

Spread between Yield on a Local Asset and a Well-Chosen Benchmark Asset 


Figure 1 Spread of Estonia, Latvia and Lithuania 



As we mentioned above, the benchmark asset is German 10-year government bond yield. 
The spreads between Estonia and Germany, Latvia and Germany, Lithuania and Germany 
are possible to see in Figure 1. 

The closer the spread is to zero the bigger the convergence is. It is clearly visible that 
regarding to the Estonia and Latvia the spreads are the closest to zero between the years 
2002 and 2007. The biggest spreads has Lithuania - in 2008 and 2013 the spreads are 
bigger than 2.5 %. The financial crisis and later on debt crisis had the biggest impact on 
Lithuania (because of the highest spreads), however we can see that the spreads were 
quite similar in all countries. 
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It is possible to say that according to this criterion, the most integrated country is the 
Estonia (because of the lowest spread). 

Analysis of Alignment 

Simple period average correlations of 10-year bond yields, shown in Table 1, show that 
Estonian, Latvian and Lithuanian markets are strongly linked (in whole period) among 
themselves (correlations between 0.68 and 0.89), on the other hand with the Germany as 
well (correlations between 0.65 and 0.88). Bold numbers indicate strong and significant 
correlation coefficients. 


Table 1 Correlations during 1/2000 -12/2017 


1/00-12/17 

EST 

LAT LIT GER 

EST 

1 


LAT 

0.897542 

1 

LIT 

0.689547 

0.75958 1 

GER 

0.884586 0.84783 0.654875 1 

Source: author's calculations 


Table 2 Correlations during 8/2007 - 3/2009 


8/07-3/09 EST LAT LIT GER 


EST 

1 




LAT 

0.32033 

1 



LIT 

0.36646 

0.123614 

1 


GER 

0.16006 

0.220882 

-0.2907 

1 


Source: author's calculations 


Table 2 shows the time period with the lowest correlation coefficient. It is the period of 
financial crisis. In this case it is possible to see that countries are not correlated at all 
among themselves. No country is correlated to Germany. Table 3 shows the best results - 
time period from April 2009 to December 2017. It is the period after financial crisis and it 
was expected that the government bond yields should show the highest correlations. 


Table 3 Correlations during 4/2009 - 12/2016 


4/09-12/17 

EST 

LAT LIT GER 

EST 

1 


LAT 

0.95859 

1 

LIT 

0.815875 

0.92458 1 

GER 

0.82535 

0.764582 0.795685 1 


Source: author's calculations 


Concept of p-convergence 

The results of (3-convergence are in Table 4. All the values in the table are negative. It 
means that there is a convergence in the bond markets of the selected countries. The p- 
values are mainly less than chosen significance level of a= 0 . 01 , therefore we can 
contribute the models as significant. 
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Table 4 (3 Coefficients 


1/00 - 4/04 5/04 - 7/07 8/07 - 3/09 4/09 - 12/17 








P- 




Coeff. 

P-value 

Coeff. 

P-value 

Coeff. 

value 

Coeff. 

P-value 

EST 

-0.758 

l.lle- 

021 

*** 

0.842 

1.68e- 

07 *** 

0.586 

0.866 

1.145 

3.89e- 

12 *** 

LAT 

-0.359 

1.49e- 

044 

*** 

0.742 

1.78e- 

09 *** 

0.765 

0.9308 

1.215 

5.47e- 

06 *** 

LIT 

-0.895 

2.42e- 

045 

*** 

0.824 

9.87e- 

015 

*** 

0.832 

0.1020 

1.057 

6.49e- 

07 *** 


Source: author's calculations 


The only exception is in all selected countries (Estonia, Latvia and Lithuania) in the period 
of financial crisis (8/07-3/09). 

Relatively high values of |3 coefficient indicate that individual financial markets of observed 
economics integrated relatively easily with the German market. The |3 coefficient was 
relatively low in Lithuania during the financial crisis. It means that Lithuania started to 
diverge and in the period after financial crisis started quickly converge to benchmark. The 
divergence may be caused by increased nervousness of financial market participants and 
the associated increase in the volatility of market assets. Both investors and investment 
services providers in fear of their liquidity position restricted their market activities, 
including cross-border activities and integration process more or less weakened. 

The absolute values of the [3 coefficients are close to one for all the countries in the period 
after financial crisis. It means that the levelling of newly arising differences between the 
chosen country and the Germany is fast. 

The tests of normality and homoscedasticity are shown in the Table 5. For the evaluation 
of the normality test is probably the easiest to observe the result from graph of the 
assumed normal distribution in comparison to the actual distribution of residues and 
analyse p-values of Chi-square test. We test the hypothesis HO: Residuals are normally 
distributed, against the hypothesis HI: Residuals are not normally distributed, the 
significance level of a was chosen as 0.01. If the p-value is greater than a then we cannot 
reject the HO, therefore the residuals are normally distributed. 

For the testing of heteroscedasticity we chose the White's test. We test the hypothesis HO: 
Constant variances of residuals - homoscedasticity, against HI: Heteroscedasticity. The 
significance level of a was chosen as 0.01. If the p-value is greater than a then we cannot 
reject HO, therefore it contributes homoscedasticity. 

Table 5 Tests of Normality and Homoscedasticity 



1/00-4/04 

5/04-7/07 

8/07-3/09 

4/09-12/17 


P- 

value 

norm. 

P-value 

heteros. 

P- 

value 

norm. 

P-value 

heteros. 

P- 

value 

norm. 

P-value 

heteros. 

P- 

value 

norm. 

P-value 

heteros. 

CZ 

0.378 

0.277 

0.150 

0.633 

0.178 

0. 475 

0.225 

0.345 

SK 

0.827 

0.597 

0.592 

0.258 

0.267 

0.526 

0.268 

0.236 

PL 

0.0204 

0.157 

0.448 

0.270 

0.367 

0.873 

0.194 

0.275 


Source: author's calculations 


5 Conclusions 

In this paper we have discussed the selected aspects of bond integration of Estonia, Latvia 
and Lithuania. The aim of this paper was to analyse the influence of the EU accession and 
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financial crisis to convergence and integration of the bond yields and bond markets of 
selected countries. 

Are the bond markets of the selected countries group convergent? Answering this question 
requires a surprising amount of preliminary work. According to all used methods the 
markets converge more after the financial crisis then before, however they converge for 
the whole observed period of time. Surprisingly all methods showed and confirmed lower 
pace of integration in Lithuania in the period of financial crisis, which rose in the period 
after the financial crisis. The divergence in the period of financial crisis may be caused by 
increased nervousness of financial market participants and the associated increase in the 
volatility of market assets. 

Future research could be extended to a wider examination of integration of the stock 
markets. It would be interesting to test if there would be a change in results when using 
data of EU15 as an average of the oldest members of European Union instead of Germany 
as the most stable economy. 
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Abstract: This paper provides an evidence that age diversity in managing and supervisory 
boards among Czech joint-stock companies has impact on firm 's performance indicators. 
Age diversity is becoming wideiy discussed topic due to popuiation ageing, which is 
refiected in corporate governance area as weii. Age diversity can influence decision-making 
process, risk attitude or structure of assets, that's why it has impact on overaii profitabiiity 
of businesses. The main goai of our paper is to test possibie reiationship between age 
composition of supervisory and executive board members in Czech stock companies and 
firm performance. The initiai sampie inciuded 364 companies with Czech domiciie operating 
in manufacturing industry, especiaiiy in IT industry. Randomiy chosen sampie is composed 
of 70 Czech companies from IT industry. For this sampie we gained basic data describing 
the number of board members, their age, gender as weii as current key performance 
indicators pubiished financiai statements (ROA, ROS, iiquidity, indebtedness). We use 
these indicators to assess the reiation between age diversity and profitabiiity through basic 
statistic and mathematic methods. 

Keywords: age diversity, gender diversity. Key Performance Indicators (KPI), ROA, ROS 
JEL codes: M14, M21, Ml2, L25, L22 

1 Introduction and literature review 

With an increasing rate of globalization, a growing public interest and increasing 
competitive pressure, an interest in the efficiency and functioning of corporate governance 
is increasing. Although it's been decades since Eastern European markets opened their 
boarders for free trade and transited from a centrally-planned to a market economy, there 
are still considerable differences between the operation of businesses in Western and post¬ 
communist countries. The sale of assets to private hands did not ensure its effective 
management. Administrative functions should focus on setting targets and corresponding 
policies to fulfilling the interests of owners. 

Currently, the most widely used system in Central Europe is the continental-European 
model, including the existence of three bodies: the General Meeting, the Supervisory Board 
and Board of Directors. This model was recently the only possible in the Czech Republic. 
From the above it is clear that the a way how the business will prosper (ie. to achieve the 
desired financial performance) depends on the decisions of firm's organs that are made 
up of groups of people of different ages, nationalities, gender and having different ways of 
professional development, other education and experience . This heterogeneity in the 
group is called diversity. Felled (1999) distinguishes demographic diversity (= degree to 
which the organization is heterogeneous with respect to demographic attributes) and 
functional diversity of backgrounds (= degree of heterogeneity in education and 
experience). 

The corporate governance is rather new term, and the number of studies is rising in these 
days. A topic of corporate governance is very broad and consists of legal setting of the 
companies in a country and, in many cases, the free-will setting of a company management 
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and corporate governance rules. In the Czech Republic, there is no strict or mandatory 
script for corporate governance. When thinking of the connection between corporate 
governance and the performance, the numbers of scientific papers is rather low. This article 
is new contribution to this topic from the very actual point of view of age diversity and age 
in the company - effectively connecting two actual topics - corporate governance and the 
age management in the ageing environment of the European Union as well as an area of 
gender issue among board members. 

The problem in the research, and this is proven in many studies setting and researching 
often very different factors, is to set the proper variables. Those, that influence the 
performance most significantly. In our paper, we have focused on the age and gender 
diversity among the managing and supervisory boards in the companies as bearer of the 
strategic management in the companies and thus one of the factors of the corporate 
governance. Our contribution is to research on the sample of the Czech companies, 
whether the age and gender diversity in the company's bodies have an effect on the key 
performance indicators. 

Performance measurement 

The word performance is widely used in all fields of business management. Nevertheless, 
performance as a term is not precisely explained. Dictionary explanation of the term varies 
and is frequently defined from the concrete point of view. One of many definitions (Neely 
et al., 2003), (Wholey et al., 1996) of performance is the one of Richard and Devinney 
(2009): 

Organizational performance encompasses three specific areas of firm outcomes: 

(a) financial performance (profits, return on assets, return on investment, etc.); 

(b) product market performance (sales, market share, etc.); 

(c) shareholder return (total shareholder return, economic value added, etc.). 

In the Czech Republic, the financial performance is the most suitable, as the financial data 
are believed to be most precise, although there are some limitations - tax policies of 
company etc. The product market performance is hard to observe, as we have chosen the 
general IT companies in the Czech Republic market and the sales or market share are not 
part of the financial statements, those are base of our research. Shareholder return is not 
usable in the Czech Republic because most of the companies in the sample are not publicly 
traded and there is no evidence of sharing the profit. 

Financial performance of the company is usually depicted using key performance 
indicators. In this paper there will be consistency with most used traditional indicators 
mentioned by Hult (2008) ROA, ROE, ROS. In addition, there will be used liquidity ratios 
and indebtedness as an indicator of financial responsibility and stability. 

Construction of the performance indicators is standardized, using EBIT in both ROA and 
ROS. For the liquidity ratio, the sum of short term liabilities with short term loans and 
financial aids will be used. For the indebtedness, there are two ratios, general indebtedness 
and the investor's risk. We will use only general indebtedness is rate of equity another 
sources as a measure for the stability of the company. 


Table 1 Key Performance Indicators Overview 


KPI 

Target 

Characteristics 

ROA 

maximization 

performance 

ROS 

maximization 

performance 

Liquidity (current ratio) 

Optimization towards 
optimum (adequate) 

Carefulness approach - insurance 
against market risk 
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General indebtedness Optimization towards Carefulness approach - risk of control 
optimum (adequate) loss 


Source: own creation based on literature mentioned above 

Corporate governance and performance 

State or find a concrete factor, that has an important or key impact on performance of the 
companies is not trivial. General problem of humanities is the number of factors influencing 
the operations of the company. Many studies proof relation of corporate governance and 
the performance of the companies expressed by financial indicators. This linkage was 
declared specifically in Bebczuk's (2005) research of Argentinian companies and 
Gruszczynski's (2006) research in Poland. More generally the impact of good corporate 
governance is expressed in Gompers's, Ishii's and Metrick's (2003) research paper, Bhagat 
and Bolton's (2008) study and predominantly Milstein report of good corporate governance 
in general. In all studies it is declared, that the good corporate governance, regardless the 
meaning of adjective good, doesn't mean higher performance, but bad corporate 
governance means undoubtedly lower performance. In these studies, authors were using 
the EVA or Tobin q. In the study of Ooihi a Lecomt (2013), the principle of the stock market 
valuation was used. These approaches are not feasible in the Czech Republic, due to low 
number of companies being publicly traded on stock market - the financial data will be 
used instead. 

Corporate governance as an operation - good managing of the company includes also 
taking managerial risk, decision making process and in this area predominantly targeting 
of the KPI in the company. This process might be influenced by the nature and the 
composition of management boards in the companies - the bearers of the "strategic" 
corporate government. In this paper we focus mainly on age and gender composition of 
the boards in the selected Czech companies. 

Gender and Age diversity 

Discussion about importance of demographic characteristics of board members is coming 
to the researchers' attention. A Ratio of women participating at the labour markets has 
been getting bigger since Second World War. So, gender diversity is not only the current 
topic in the management area, but also in overall society. Heidrick and Struggles (2007) 
proved in their report that women proportion at the European labour markets are 
increasing in the last years, from 5% in 2001 to 8.4% in 2007. But we are still not at the 
same level as American companies and big differences among European countries exist. 
The Scandinavian countries are widely known for their progressive approach in involving 
older people and women into the working process at higher positions. However, in the 
central-European context, gender and age diversity is out of the primal research focus of 
most researchers. There are some studies aiming at gender diversity, because it is easer 
for statistical study rather than age diversity, which is hard to define. An interest in gender 
diversity is also supported by European policy, which is trying to introduce women quotas 
for executive and supervisory bodies of companies at the level of 20%. (Matsa, Miller, 
2013). Campbell (2008) provides us two reasons, why women should be included among 
members of companies' bodies more often. At first, there are ethical arguments. Excluding 
women from executive and supervisory bodies only because of gender can be considered 
as discrimination. And no firm wants to build up an image of low Corporate Social 
Responsibility. Secondly, economic arguments are related to the assumption that every 
company should choose for each job position the most suitable candidates, who reflected 
all requirements for that position. If you exclude women, your financial performance can 
decline, since you didn't have to choose the best candidate. So the higher diversity can 
bring a competitive advantage for a company. 

Age diversity is getting more popular with ageing tsunami topic. According to the higher 
percentage of older people (above 50 years) at the labour markets, employment, inter¬ 
generation teams operation or their engagement in organizational culture is becoming 
interesting for researchers. Robinson (1997) presents that company's costumers are 
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diverse as well, so more diverse working teams can understand needs of your target groups 
easier. As a result you can provide more customize products and penetrate additional 
markets. Second, it is argued that diversity increases creativity, innovation and new 
approaches for problem solving. In addition, a process of knowledge creation and sharing 
is encouraged by members' diversity, which is extremely important in a case of original, 
not repeated tasks requiring high level of creativity for solving. (Van Knippenberg and 
Schippers, 2007). At third, it is argued that diversity can support problem-solving process 
as the variety of perspectives and opinions are emerging from more diverse board 
members bring more alternatives for evaluation. An understanding of high complex 
system, which undoubtedly business environment is, can improve decision making process. 
Decision will be right with higher probability. It may also lead to improvement of firm's 
image as well as benefits from customer behaviour. (Smith et al., 2006) 

Based on literature overview provided in previous text, we propose these hypothesis and 
research questions: 

1) Firm's performance is diminishing with increasing age among members of the company 
bodies. 

2) Firm's performance is diminishing with higher ratio of women among members of the 
company bodies. 

3) Firm's security is stronger with higher ratio of women among members of the company 
bodies. 

4) Firm's security is stronger with higher age among members of the company bodies. 

2 Methodology 

Our initial sample included 364 companies with Czech domicile operating in manufacturing 
industry, especially in IT industry. Randomly chosen sample is composed of 71 Czech joint- 
stock companies from IT industry. Two of examined companies had no data in evidence, 
thus the final number of researched firms is 69. For this sample we gained basic data 
describing the number of supervisory and managing board members, their age, gender as 
well as current key performance indicators (ROA, ROS, liquidity, indebtedness) for selected 
fiscal year 2012. We have chosen this year after first data scan, in 2012 there is the highest 
completeness of required data. All data had to be obtained manually from public business 
register, since in the Czech Republic there is no central database, where everybody can 
download mentioned data automatically (as it is in American business environment). 
That's also the main reason, why we need to handle with lower sample than it is usual in 
American research literature. 

Gender diversity is calculated as the proportion of women to the total number of members 
on the supervisory and managing board. Age diversity is problematic for statistic testing 
since there is no clearly defined way how to measure it. So, we decided to make an average 
age from all managing and supervisory board members for each examined company. To 
asses firm performance we used various Key Performance Indicators - return on assets 
(ROA), return on sales (ROS), current ratio (CURRAT), indebtedness (DEBT). For testing 
the relationship between age and gender diversity and firm performance, we used Kendall 
tau. All calculation were accomplished by software IBM SPSS, version 23. 

3 Results and Discussion 

In the table 2 we can find the basic characteristics of our research sample. Return of assets 
is around 7.4%, which is slightly higher than average rate in the Czech Republic. Return 
of sales is 6.5% that number doesn't deviate from common range. Average age among 
managing and supervisory boards' members is around 50. This number is lower than in 
German companies (Janosova et al., 2016), since German promotion system is based on 
senior principle, it means you build your career in one company, over time you are 
promoted according your experiences. Women share in Czech boards around 23 % falls 
into extremely high figure, typical more for Scandinavian countries rather than central 
European. 
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Table 2 Basic Sample Description 

Sample Statistics 


Std. Error 


JNj_Mean Std. Deviation Mean 


ROA 

69 

,0743 

,42572 

,05125 

ROS 

69 

,0654 

,36887 

,04441 

CURRAT 

69 

22,6951 

77,04534 

9,27517 

DEBT 

69 

2,9738 

23,14120 

2,78587 

Avrage 

69 

50,0329 

5,58147 

,67193 

Womenshare 

69 

,2309 

,21710 

,02614 


Source: own computation 


For the hypothesis testing, we have chosen the Kendall tau, which is suitable for testing of 
association of interval and ordinal variables. The results are provided in the table 3. 


Table 3 Kendall Tau Test 




ROA 

ROS 

CURRAT 

DEBT 

Women 

share 

Avr. 

age 

ROA 

Correlation 

Coefficient 

1,000 

,734** 

0,011 

0,126 

0,052 

0,049 


Sig. (2-tailed) 


0,000 

0,897 

0,127 

0,564 

0,555 


N 

69 

69 

69 

69 

69 

69 

ROS 

Correlation 

Coefficient 

,734** 

1,000 

0,008 

0,125 

0,087 

0,000 


Sig. (2-tailed) 

0,000 


0,926 

0,130 

0,336 

0,996 


N 

69 

69 

69 

69 

69 

69 

CURRAT 

Correlation 

Coefficient 

0,011 

0,008 

1,000 

,251** 

,204* 

-0,063 


Sig. (2-tailed) 

0,897 

0,926 


0,002 

0,023 

0,446 


N 

69 

69 

69 

69 

69 

69 

DEBT 

Correlation 

Coefficient 

0,126 

0,125 

-,251** 

1,000 

-,309** 

-0,017 


Sig. (2-tailed) 

0,127 

0,130 

0,002 


0,001 

0,840 


N 

69 

69 

69 

69 

69 

69 

Women 

share 

Correlation 

Coefficient 

0,052 

0,087 

,204* 

,309** 

1,000 

-0,004 


Sig. (2-tailed) 

0,564 

0,336 

0,023 

0,001 


0,966 


N 

69 

69 

69 

69 

69 

69 

Avr. age 

Correlation 

Coefficient 

0,049 

0,000 

-0,063 

-0,017 

-0,004 

1,000 


Sig. (2-tailed) 

0,555 

0,996 

0,446 

0,840 

0,966 



N 

69 

69 

69 

69 

69 

69 


**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Source: own computing 


Of the association, the awaited association is between ROA and ROS. These two key 
performance indicators are functionally connected. The same logical connection is among 
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the current ratio and indebtedness. When taiking about the aim of the articie, it must be 
assumed, that average age has no connection to any of observed dependent variabies. The 
second, share of women in the bodies of the companies has significant correiation 
coefficient to current ratio and indebtedness, which means that higher percentage of 
women between board members wiii resuit in iower ievei of firm indebtedness. Simiiar 
score can be found for a reiationship between women share and current ratio. With raising 
women share, current share is aiso heightening. Both of the key performance indicators 
are part of the firm security. 

4 Discussion and Conclusion 

Age diversity and gender diversity were studied in the way as researched by Byrnes and 
Miiier (1999), ea. in the connection to risk-taking tendencies. The meta-anaiysis resuited 
in support of the idea, that maie participants are iess risky avoidant than femaies and the 
variety aiso fluctuated according to respondents' age. On the contrary, Bonem (2015) 
states, that the oider peopie see more danger in ethicai and heaith probiems, but in the 
sociai area they can accept more risk. The sodai area can be connected to the decision¬ 
making process through negotiating and propagation of own opinion on probiems in the 
company and finding soiution. In our research, age diversity among the average age of the 
bodies' members in the Czech IT companies showed no significant resuits. Average age of 
the members was around 50 years, what might be surprised in IT sector. The question is, 
what is the nature of these peopie being in such innovative sector and if hoiding the position 
in bodies of the company means aiso furthering and strengthening the corporate 
governance principie of transparency - the owners are aiso managers in the company and 
have controi. 

Roiison (2003) states that "Finandai risk taking reduced steepiy in iater iife for men but 
not for women". As there are not direct studies of connection between manageriai styie 
and gender/age, this study can be approximation of finandai risk of the company 
management. The oider the managers are, the more conservative the manageriai decision 
shouid be, uniess there are women at power in the board of director. 

The main purpose of this research study was to present age and gender diversity topic in 
connection with key performance indicators. The initiai research sampie comprised from 
Czech joint-stock companies operating in IT industry, with Czech headquarters. Average 
and gender diversity was chosen as a topic based on theoreticai studies mentioned in 
iiterature review, which consider these types of diversity as possibie factor of firm's 
competitive advantage. Age and gender structure was can potentiaiiy have influence on 
corporate performance, in case of this articie measured using ROA, ROS, indebtedness and 
current ratio. Because we primariiy proceeded from more generai theories, which provide 
evidences about the positive effects of diverse teams (irrespective of the specific diversity 
type), demonstrating themseives in an increased ievei of innovation, creative environment 
and knowiedge sharing, our research interest did not iimit on age diversity, but aiso that 
of gender. 

Our findings are restricted by the size and seiectivity of research sampie, which do not 
aiiow us to anaiyse data by more advanced statisticai methods used in western iiterature. 
Most of Czech joint-stock companies are not pubiiciy traded, so the number of possibie 
tests is iimited. Furthermore, the key performance indicators used are oniy some kind of 
the possibie anaiysis instruments and by its very nature may be distorted by unexpected 
externai or internai circumstances. 

Within the sampie of IT companies operating in the Czech Repubiic examined here, we can 
conciude that gender has significant impact on firm's indebtedness and current ration. 
Lower indebtedness and higher current ration contribute to better security of company, 
which may be a competitive advantage within crisis time, but too expensive in boom years, 
since that firm poiicy binds finandai resources. Concerning age diversity, we cannot prove 
any significant resuits. So, we couid not prove any bias between board members' age and 
key performance indicators. For future researches, it wiii be necessary to inciude other 
industries or pick out bigger sampie from IT industry. It's aiso possibie, that IT area 
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demonstrates slightly different results than other fields from manufacturing industry, 
because of greatly unstable and creative environment. Therefore, we should conduct 
research in a few areas to compare results and prove trend. 
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Abstract: Rationales for government intervention in agricultural insurance market are 
widely approved. The main aim of this study is to identify the relationship between the 
crop insurance uptake and different government intervention on the Polish market. The 
local legislation restrictions as well as data available have been analyzed. The measure of 
crop insurance uptake was the amount of insured arable land. The most important 
instruments identified are: insurance obligation, premium subsidies and the possibility of 
insuring crops against a single risk (abolition of risk packages). 
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1 Introduction 

Agricultural insurance dates back several hundred years. In Europe it started as early as 
the end of the 17‘'^ century, when mutual insurance against hail was introduced; in the 
century it was offered in several European countries and in the USA (Mahul and Stutley, 
2010). In the past few decades, development of this type of insurance measured according 
to the volume of gross written premium and the range and scope of insurance products 
has intensified, which is connected with growing state activity in this market sector (Smith 
and Glauber, 2012). 

In the USA the first state-subsidised crop insurance scheme was implemented in 1938. In 
the following years it was modified, which resulted in the growing commitment of the state 
(Goodwin and Smith, 2013). In 1939 governments introduced subsidised crop insurance 
in Japan and Brazil, in 1943 in Jamaica (UNCTAD 1994), and in 1959 in Canada. European 
countries began running similar programmes as of the 50's, e.g. in Austria in 1955, in Italy 
in 1970, in Spain in 1980 and in France as late as 2005 (from 1965 France ran a state- 
sponsored insurance programme called the National Guarantee Fund for Farming 
Calamities (FNGCA)), and in Poland in 2006 (Enjolras, Capitanio, and Adinolfi, 2012; 
Enjolras and Sends, 2011; Kaczala and Wisniewska, 2015; Mahul and Stutley, 2010; 
OECD, 2011). 

The subject literature points at the three types of reasons for government intervention with 
regard to agricultural insurance, i.e. market failures, disparity in the availability of private 
insurance between regions and crops and reporting damage more promptly. Market failures 
result from three phenomena, generally present in the insurance market and in agricultural 
insurance in particular: moral hazard (Coble et al., 1997), Goodwin, 2001), adverse 
selection problems (Skees and Reed, 1986; Just, Calvin, and Quiggin, 1999) and systemic 
risk (Kleindorfer and Klein, 2003). 

State intervention in the crop insurance market may take various forms, i.e. premium 
subsidy, reassurance backing for insurance companies, covering administrative or 
operating costs or providing support with reference to infrastructure needed for data 
collection connected with risk assessment. Several forms of support are likely to be used 
simultaneously within the framework of the same programme. WTO guidelines determine 
acceptability of a given form of intervention, along with CAP regulations for the EU 
members as well as local legislations. 

The main aim of this study is to identify the relationship between the crop insurance uptake 
and various forms of government intervention on the Polish market. 
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2 Methodology and Data 

To solve the problem, a legal and functional point of view will be applied. In order to identify 
intervention mechanisms one must analyse local legislation as well as superior regulations 
(WTO and the EU). Due to the fact that both of these superior regulations are well known 
and described in the subject literature, and Poland has been obliged, since its accession to 
the European Union, to conform to the legal regulations in force in the EU, and the EU 
members must comply with standards set by the WTO as for state intervention on the 
agricultural market - the present analysis focuses on local regulations. The description is 
complete with the analysis of the available data, which has been obtained from the Ministry 
of Agriculture and Rural Development (MARD), the Central Statistical Office of Poland 
(GUS) and state budget implementation reports. Application of advanced methods of 
statistical analysis is quite limited, due to a brief period of analysis determined by data 
accessibility and a high level of data aggregation. Auxiliary calculations have been 
conducted by means of Excel and Gretl. The measure of crop insurance uptake is the 
amount of insured arable land. 

3 Results and Discussion - Main instruments of government support on 
the agricultural insurance market in Poland 

Historical overview until 2005 

State intervention has been seen on the agricultural insurance market for a very long time. 
It had two forms: establishing or very tight control of insurance companies which would 
offer this type of insurance and introduction of obligatory insurance. 

The beginnings of the agricultural quasi-insurance funds in the form of brotherhoods date 
back to the century, when representatives of several villages located on the island 
between the rivers of Vistula and Nogat along with people from towns near Elblq,g and 
Gdansk, set up a brotherhood which guaranteed a payment of cash as a compensation for 
flood or fire depending on the amount of cultivated farmland (Szczqsniak, 2006). During 
the partitions period, i.e. from 1772 to 1918, three independent insurance systems were 
established, in the Prussian, Russian and Austrian partition respectively. Agricultural 
insurance was offered in each, at different time and in various scopes, and all of them were 
tightly controlled by the respective state authorities. Hence, in the Prussian partition in 
1785 the Kwidzyh Society introduced obligatory insurance against fire which encompassed 
rural property (only the property of the gentry was exempt from it); in 1790 a Gentry and 
Landowners' Fire Society was founded, in 1804 a fire society for villages in South Prussia, 
followed by further establishments in Prussia (Szczqsniak, 2006a). Starting from 1873 it 
was possible to insure crops, and obligatory insurance against hail became available in the 
beginning of the 20*^^ century. During the period of the Duchy of Warsaw (1807-1815) the 
Prussian organisations were dismissed and in 1807 the Fire Society for Towns and Villages 
came into being, introducing obligatory insurance against fire for villages (gentry property 
was exempt) (Szczqsniak, 2006b). 

In the Kingdom of Poland (also known as Congress Poland, being the Russian partition 
from 1815) the above society was closed down and replaced by a new one, which imposed 
the duty of insuring all land property against fire (except for inherited property) and in 
1833 it was made possible (through another society) to insure farming machines, loss of 
shipped goods, mill and oil press machinery, crops and farm animals. In 1843 the insured 
risks also included hail and cattle plague (Szczqsniak, 2008). In the Austrian partition 
insurance against fire existed from 1860, against hail from 1864 and cattle plague was first 
insured in 1906 (Szczqsniak, 2009). 

When Poland regained independence (1918), in 1921 obligatory insurance against fire was 
introduces for farm buildings, and starting from 1929 in particular voivodships it was 
possible to insure crops against hail and animals against plague. (Stroihski, 1989). 

After the Second World War and the change in the economic system it was assumed as a 
rule that the whole farm property should be insured. Gradually, from 1947, obligatory crop 
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insurance was introduced for rye, barley, wheat and oats, and with time the scope 
encompassing crops was broadened to include maize, potatoes, buckwheat, fodder plants, 
meadows and pastures. Insurance against hail and flood was obligatory (from 1972) 
although voluntary insurance also covered damage done by spring frost, winterkill, 
hurricane or drought (only in 1957-58). The terms of crop insurance assumed full cover of 
the loss, considering a 10% integrated deductible. Later, if the crop was entirely damaged 
in the early stages of growth, the level of loss was established according to the level of 
insurance amount. Apart from crops, the farmer also had an obligation to insure buildings 
against fire, movable property (livestock and inventory, household movables, reserves) 
and farm animals against plague. In the 1970's obligatory third-party liability insurance for 
farm owners was introduced, which transfers onto the insurance company financial liability 
for unintentional damage caused by the farmer while performing vocational activities. 
Obligatory insurance types (eventually, there were nine) were contractless, (concluded by 
ex lege) and the premium was included in the tax. Until 1984 the obligation only 
encompassed private farms with the farmland exceeding 0.5 ha, (which was an important 
exclusion, as PGR-s (state-owned collective farms) accounted for 10% of the land in 1950 
and 20% in 1989). After 1984 the scope of obligatory crop insurance shrunk, as industrial, 
seed and horticultural plants were excluded from the obligation, and were covered by 
voluntary insurance. From that year, too, as a result of legal changes which allowed more 
insurance companies to be set up in Poland, the number of entities offering agricultural 
insurance grew from one to three. 

After the collapse of communism in 1989 obligatory agricultural insurance was abolished, 
all except two types: firstly, insurance of farm buildings against fire or any other random 
incidents which oblige the insurance company to cover the costs of rebuilding or 
refurbishment of the damaged premises and secondly, third-party liability insurance for 
farmers. Therefore, the number of crop and animal insurance contracts fell dramatically 
(table 1). 

Table 1 Number of Insurance Contracts Before and After the System Transformation 


Years 

Insurance of 
farm buildings 
(thousands) 

Property 

insurance 

(thousands) 

Crop 

insurance 

(thousands) 

Livestock 

insurance 

(thousands) 

1985 

3 098 

3 098 

3 098 

20 273 

1986 

2 966 

2 966 

2 966 

22 936 

1987 

2 901 

2 901 

2 901 

21 139 

1988 

2 886 

2 886 

2 886 

22 155 


1997 

1 486 

354 

75 

202 

1998 

1 449 

373 

61 

187 

2001 

1 357 

393 

45 

98 


Source: Rojewski 2012 


The period from 2006 to 2017 

Introduction in September 2005 of the act on subsidised crop and animal insurance under 
the rule of which sales started in 2006, made it possible to initiate several government 
intervention instruments on the market, such as: premium subsidies (level of subsidy, 
maximum tariff levels which entitle farmers to a subsidy) introduction of obligatory crop 
insurance, a possibility to insure crops against one risk or a whole package of risks, defining 
the subjective scope of subsidised insurance (type of crop), defining the entities eligible 
for a subsidy, defining the maximum insurance amount, subsidies for insurance companies 
in the case of excessive damage caused by drought and support for drought monitoring in 
Poland. All of these actions have significantly increased the scope of insurance cover. 
Initially, only 3% of all crops were covered by subsidised insurance, while eleven years 
later it was as much as 31% (data from Ministry of Agriculture and Rural Development). 
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Figure 1 Amount of Farmland Covered by Subsidised Crop Insurance in 2006-2017 
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Source: MARD and CSO data for the years 2006-2017 

Firstly, subsidies were offered with reference to premiums paid by the farmer for one policy 
annually. Over the first three seasons, i.e. until 3 June 2007 subsidies amounted to 40% 
for cereals, maize, rapeseed, turnip rape, potatoes, and sugar beets and 35% for potatoes 
or sugar beets; next, until 2016 it was 50% for all insured crops, and from 2016 onward 
65% for all crops. Subsidy was allocated on condition that the tariff did not exceed the 
established limit. In this way a limit was set for the price which entitled the farmers to the 
subsidy. It was connected with limiting the state budget spending as well as prevented 
insurance companies from raising the prices because of the subsidies. In 2006 the upper 
limit of tariff accounted for 3.5% of the insurance amount, and if it should be exceeded, 
the subsidy was not granted. From April 2007 the limit was raised to 5% of the insurance 
amount for certain crops, such as winter rapeseed, outdoor grown vegetables, hops, 
tobacco, fruit trees and shrubs, strawberries or legumes, while for other crops (cereals, 
maize, spring rapeseed, turnip rape, potatoes or sugar beets) it remained at 3.5%. If a 
farmer exceeded the maximum tariff by less than 1 percentage point, they received a 
subsidy up to the maximum tariff, and if it was more than 6% of the insurance amount, 
they received no subsidy at all. This regulation was abolished in July 2015 for outdoor 
vegetables and fruit trees and shrubs. In 2017 new maximum tariffs were introduced - 9% 
of the insurance amount, and in the case of crops grown on poor quality soils 12% (class 
5) or 15% (class 6). Initially, exceeding this limit caused the subsidy to be withdrawn. Four 
months later, however (i.e. before the spring season began) the regulation was changed. 
When the tariffs were exceeded, (calculated both for the whole package of ten possible 
risks and for the collective tariffs for selected risks) subsidies were reduced according to 
the percentage of tariff increase, with exclusion of tariffs for drought and winterkill. The 
above rule was slightly modified for fruit trees, shrubs and strawberries, in the case of 
which exceeding of the tariff entailed a subsidy according to maximum rates. The 
correlation between the insured area and the average amount of subsidy (in percentage) 
is moderately positive (r-pearson = 0.57, p-value=0.025). 

It is not statistically relevant (p-value >0.1) for cereals, rapeseed, fruit trees and shrubs, 
tobacco, strawberries and hops. It is moderately positive for maize (r-pearson=0.62, p- 
value=0.03), legumes (r-pearson=0.66, p-value=0.03), outdoor vegetables (r- 
pearson=0.61, p-value=0.04) and it is strong and positive for sugar beets (r- 
pearson=0.75, p-value=0.01) The correlation between the insured area and the average 
maximum tariff is weak and positive (r-pearson=0.40, p-value=0.1). It is statistically 
relevant and rather positive for maize (r-pearson=0.52, p-value=0.06), sugar beets (r- 
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pearson = 0.65, p-value=0.02), legumes (r-pearson = 0.61, p-value=0.04), and outdoor 
vegetables (r-pearson=0.61, p-value=0.04). 

The value of annual premium subsidies and average subsidy per 1 ha can be seen in table 
2. Although since 2011 premium subsidies have exceeded the planned annual limits, it was 
only in 2016 that sales were reduced significantly due to lack of financing from the budget 
(the subsidy pool dried out virtually a few days after the beginning of the autumn season 
as a result of increase in tariffs after the experiences connected with 2015 winterkill). This 
justifies the lack of correlation between the volume of planned subsidies and the insured 
area (p-value=0.15). The level of actual subsidies is in turn moderately positively 
correlated with the size of the insured area (r-pearson=0.67, p-value=0.01). A statistically 
relevant, positive and moderate correlation can be observed for cereals (r-pearson=0.48, 
p-value=0.08), maize (r-pearson = 0.64, p-value=0.02), rapeseed (r-pearson = 0.58, p- 
value=0.04), legumes (r-pearson=0.54, p-value=0.07), outdoor vegetables (r- 
pearson = 0.56, p-value=0.06), and a very strong one for sugar beets (r-pearson = 0.75, p- 
value^O.Ol). 


Table 2 State Budget Subsidy for Crop and Animal Insurance System 



Crop and animal insurance 
subsidies (millions of PLN) 

Average 
subsidy per 
ha (PLN) 

Subsidies for insurance 
^ companies for excessive 
damage caused by 

drought (millions of PLN) 


actual 

planned 


actual 

planned 

2006 

9,861 

55 

31,6 

- 

- 

2007 

39,348 

59,902 

68,4 

209,902 

210 

2008 

97,596 

168,472 

53,3 

545 

545 

2009 

131,139 

150 

46,7 

150 

150 

2010 

96,679 

108,47 

34,0 

193,147 

300 

2011 

126,141 

100 

41,6 

100 

100 

2012 

162,412 

103,8 

59,0 

68,641 

100 

2013 

164,407 

103,8 

48,4 

80 

80 

2014 

161,363 

100,717 

49,3 

99,5 

100 

2015 

173,177 

100,717 

61,3 

100 

100 

2016 

207,03 

100,717 

88,5 

100 

100 

2017 

397,9 

725 

121,6 

n.d. 

100 


Source: Budget implementation report for the years 2006-2017 


The connection between the volume of subsidies and the amount of insured arable land is 
clear and dependent on the subsidy level. 

Another instrument was the introduction of obligatory insurance for farmers who had 
obtained direct subsidies for arable land in the previous year. The obligation refers at least 
to half of the area sown with crops which can be covered by state-subsidised insurance 
and must apply to at least one of the five occurrences: drought, flood, hail, winterkill or 
spring frost. Introduction of this requirement was directly enforced by the European 
Commission decree (1857/2009) which pointed at the connection between meeting the 
insurance requirement and the possible ad hoc assistance offered by the state. This 
instrument, although initially intended for a different purpose, appeared to be very 
effective in boosting popularity of crop insurance. Considering that there were no other 
relevant changes in the regulations at that time, introduction of obligatory insurance can 
be treated as the main cause of more than twofold growth in the amount of insured land. 
It must be stated, though, that farmers fulfilled this new obligation by purchasing insurance 
against the cheapest type of risk, namely hail. 
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The element which exerts an immediate influence on the price of crop insurance and, in 
presence of maximum tariffs, on accessibility and level of subsidies, is the possibility of 
insuring against single risks. Initially, subsidised crop insurance encompassed whole 
packages of risks, such as: hurricane, flood, torrential rain, hail, lightning, landslide, 
avalanche, drought, winterkill and spring frost (at the very start, during the first season, 
the list also included fire and explosion). In April 2007, however, a choice of a single risk 
to be insured against was enabled. Also, several times during the term of the act being in 
force definitions of some occurrences (drought, spring frost and winterkill, among others) 
were altered. This certainly resulted in an increase in access to insurance, although one 
has to remember that the 84%-growth in crop-insured area was also connected with the 
rise in the level of premium subsidy. 

A few times, especially at the start of the subsidy system, the range of crops which could 
be subsidised, was broadened. Initially, subsidies were granted for insurance of cereals, 
maize, rapeseed, turnip rape, potatoes, or sugar beets i.e. essential/basic crops. From the 
beginning of 2007 subsidsed insurance could be used for hops, vegetables, fruit trees and 
shrubs and in April 2007 the list was complemented with tobacco, strawberries and 
legumes. Nevertheless, broadening the range of crops did not contribute to increasing the 
amount of insured land. The six initial crops accounted for at least 95% of the insured area 
throughout the analysed period. It must be said, however, that the structure of the insured 
crops changed despite the stable structure of sown plants. For instance, in 2006 the area 
of insured rapeseed made up 60% of the whole insured land, while in the years 2009-2017 
30% on the average (MARD, 2006-2017). The drop in this crop insurance is particularly 
visible in 2015-16, when the winter package tariffs grew significantly. Cereals, despite the 
initial 39%, constituted an average 56% from 2009 to 2017. 

Obtaining a crop insurance subsidy depends on assuming the insurance amount which does 
not exceed the maximum insurance amount per 1 hectare of a given crop which is 
regulated annually by the appropriate minister of agriculture. Maximum insurance 
amounts, which depend on the changes in market prices of a given crop (in the case of 
fruit trees and shrubs it is connected with the increase in the value of plantings) were 
introduced from 2008 and underwent changes in the analysed time period of up to 100%, 
the average change referring to a given crop from 3% to 17% (respective decrees by the 
MARD, 2007-2017). Their introduction was supposed to prevent overestimating insurance 
amounts by insurance companies. Reaching this goal, however, affected adversely the size 
of the insured area for cereals (r-pearson=-0.5, p-value=0.07) and maize (r-pearson=- 
0.6, p-value=0.03), which can be understood in the context of subsidy limits set for 
insurance companies. Interestingly, an increase in maximum insurance amount turned out 
to be very strongly correlated for legumes (r-pearson = 0.94, p-value=0.00). This has 
probably allowed in the recent years to adapt the insurance amount to the actual market 
value of a given crop and thus has made this insurance more attractive. 

The state has also defined the subjective scope of subsidy beneficiaries - initially the 
eligible farms were larger than 1 ha. Flowever, in April 2007 this regulation changes and 
subsidies were available only up to 300 ha belonging to one agricultural producer. The 
regulation was abolished in August 2008. The definition of an agricultural producer was 
also changed several times. In April 2007 the subsidy was limited to entities which 
maintained the status of a small or medium-sized enterprise^ which excluded from the 
subsidy system a whole range of enterprises, including strategic ones (e.g. owned by the 
Agency of Rural Property). Finally, after negotiations with the European Commission, 
starting from July 2015 larger farms were also admitted into the system, after they had 
met certain requirements. The impact of the above changes on the amount of the insured 
area is difficult to assess due to the lack of available data on the structure of the insured 
entities. 


^ As understood in the attachment I to the Commission decree (EU) 70/2001 of 12 January 2001 r. on apphcation 
of art. 87 and 88 EU Treaty with reference to government aid for SME (Dz.Urz. WE L 10 z 13.01.2001, p. 33, 
with amendments.; Dz.Urz. UE Polskie wydanie specjalne, ch. 8, vol. 2, p. 141). 
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We also have to remember that the state can affect the supply side of the market. The 
only insurance companies which are allowed to offer subsdised insurance are the ones 
which have signed an agreement with the appropriate minister of agriculture and who meet 
statutory requirements. In reality, this tool did not serve as a means to limit the number 
of entities. When subsidised insurance was introduced onto the Polish market, there were 
only three insurance companies offering crop insurance and they all were admitted into the 
system. In the 2011/2012 season another insurer offered crop insurance, but it soon 
abandoned the market. In 2017 the number of companies grew to five entities. The small 
number of insurance companies involved constitutes a serious problem in subsidised 
insurance development. 

Another instrument used by the state is a specific subsidy for insurance companies in the 
case of excessive damage caused by drought (table 1). The subsidy amounts to 60% of 
the difference between the total sum of compensation paid within a single calendar year 
for damage caused by drought and the amount which accounts for 90% of the total 
premiums paid in a single calendar year with respect to compulsory or subsidised crop 
insurance contracts (calculated in total with the subsidy). The solution, which was intended 
to encourage insurance companies to cover the risk of drought after risk "packages" had 
been abolished, came to nothing. In fact, there is no data referring to the amount of land 
insured against drought, but it may suffice to look at the figure concerning the number of 
signed insurance policies which include this risk. It decreased systematically from over 
13.5 K in 2006 to a meagre 90 contracts in 2015 (the most recent available data from the 
Ministry of Agriculture and Rural Development, justification of the bill, 2015). 

4 Conclusions 

Intervention instruments applied on the agricultural insurance market come in a large 
variety: premium subsidies (level of subsidy, maximum tariff levels which entitle farmers 
to a subsidy) obligatoriness of crop insurance, a possibility to insure crops against a single 
risk or a whole package of risks, defining the objective scope of subsidised insurance (type 
of crop), defining the entities eligible for a subsidy, defining the maximum insurance 
amount, subsidies for insurance companies in the case of excessive damage caused by 
drought and support for drought monitoring in Poland. 

Until 1989 the only explicitly used instrument was obligatory insurance. Nonetheless, we 
must not forget that the whole insurance system at that time was financed, managed and 
controlled by the state. Obligation was reintroduced in 2008, after approximately 15 years, 
under completely different market conditions. This clearly affected the amount of insured 
land, albeit well below the expected levels. This is due to the relatively weak sanctions 
which usually were not executed. 

After the introduction of premium subsidies, i.e. from 2006, a systematic growth in the 
amount of insured land could be seen, although the correlation between these figures is 
rather moderate (r-pearson=0.67, p-value=0.01). Importance of the subsidy level in the 
context of increasing the amount of insured land was contingent on the type of crop. It 
mostly affected insurance of sugar beet sowings, and, to a slightly smaller extent, maize, 
legumes and outdoor vegetables. For the same crops, raising the upper premium limits, 
which were not exceeded, also had a stimulating effect. 

The possibility of insuring crops against a single risk (abolition of risk packages) was at 
least partly responsible for the 84%-growth of insured area in 2007. Unfortunately, precise 
assessment of this influence is impossible due to lack of data. For the same reasons, it is 
also difficult to calculate the implications of admission of large enterprises into the system 
of subsidies. Flowever, it is possible to state that increasing the objective scope of 
subsidised insurance (the types of insurable crops) resulted in only a slight increase in the 
amount of insured sowings. 

The maximum level of insurance amounts, regulated by the government was relevant to 
the amount of insured cereal, maize, and legume sown land; in the first two cases it had 
a de-stimulating effect, while in the latter one it increased the insurance levels. One may 
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presume, however, that the negative correlation in the case of cereals and maize may 
become more feeble in the near future because the premium subsidy levels have been 
raised a few times; hence, accepting larger insurance amounts will not have to imply 
limiting the amount of insured land. 

The specific subsidy for insurance companies which has been aimed at covering excessive 
costs of drought impact, and thus was to encourage insurance companies to offer cover 
for this risk turned out to be a complete failure. 

The above analysis of the efficiency of government intervention instruments on the 
insurance market should be extended - as the next step - to encompass the effectiveness 
analysis. Such an analysis would look at the aspects (effectiveness for whom?), and would 
call for identification of the purpose of using certain instruments (what for?). One of such 
aims is, as one can suppose, the problem analyzed here, i.e. the extent of crop insurance 
which could achieve an assumed level (how high and why this high?). Such considerations 
on effectiveness would also have to refer to the fact that application of the presented 
instruments may lead to (and indeed it does) a different impact than the intended one and 
in various areas (sowings structure, environmental impact, capacity to reestablish 
production potential etc.). 
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Abstract: The share prices behaviour on the financiai market is subject of numerous 
researches. Technicai and fundamentai anaiyses as weii as theory of behaviourai finance 
are attempting to demonstrate certain patterns in the share price behaviour of enterprises 
quoted on the stock exchange. The aim of this work is to evaiuate the behaviourai 
heterogeneity of rates of return on shares in seiected sectors in the American market 
(NYSE). The research hypothesis of this work is the ciaim that share price behaviour, and 
rates of return on shares are sectors specific rather than giobai share market specific. 
Therefore, it is vitai that we shouid conduct the anaiysis of the homogeneity of rates of 
return on shares of enterprises from diverse industries. The research is based on an 
enterprises representing four seiected sectors from the American market (energy, trade, 
finance, heaith) has been instrumentai in pursuing that goai. Detaiied anaiyses have been 
conducted with the use of data mining methodoiogy. The work has demonstrated the 
existence of behaviourai heterogeneity of rates of return on shares in seiected industries. 
The future research in this domain ought to concentrate on conducting a thorough anaiysis 
of homogeneity structure in seiected industries so as to determine some reguiarities in the 
behaviour share prices in the particuiar industries.). 

Keywords: rate of return, market behaviour, stock market, NYSE 
JEL codes: Cl 00, G140, G150, G170, G190 

1 Introduction 

The behaviour of share prices on the market is subject to continual research. Technical and 
fundamental analyses as well as theory of behavioural finance are attempting to 
demonstrate certain patterns in the share price behaviour of enterprises quoted on the 
stock exchange. 

Diverse models of functioning of the market endowed with a forecast potential are the 
outcome of such analyses. 

The aim of this work is to evaluate the behavioural heterogeneity of rates of return on 
shares in selected sectors (industries) in the American market (NYSE). 

The research hypothesis of this work is the claim that share price behaviour, and rates of 
return on shares are industry specific rather than global share market specific. Therefore, 
it is vital that we should conduct the analysis of the homogeneity of rates of return on 
shares of enterprises from diverse industries. 

The research into enterprises representing four selected industries from the American 
market (energy, trade, finance, health) has been instrumental in pursuing that goal. 
Synthetic price indexes for particular sectors and representative enterprises have been 
created so as to carry out reliable research. Detailed analyses have been conducted with 
the use of data mining methodology. 

The problem of functioning of financial markets is the subject of continuous research in 
economic sciences. Numerous theoretical and empirical studies tend to explain the 
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operation mechanisms on the markets, their piace in the giobai market, the determinants 
of deveiopment at nationai and internationai ievei. Numerous theoreticai modeis describing 
the functioning of finandai markets are formuiated. A spedai piace in economics occupies 
ciassicai finandai theory, which assumes the rationaiity of investors in making investment 
decisions. Investors - according to this theory - make decisions that maximize their 
benefits, provided the information is properiy interpreted. 

Investors' investment decisions are inseparabie connected with exposure to risk. 
Determining investor preferences and evaiuating investment options are the starting point 
for any traditionai equity vaiuation modei. 

The risk probiem occurs in portfoiio theory. It has become one of the basic theories of 
making rationai investment decisions in the stock market under uncertainty. The decisions 
are made there due to two criteria: income and risk. H. Markowitz, Nobei Laureate is the 
creator of ciassic portfoiio theory. He presented his concept for the first time in 1952 
(Markowitz, 1952). The market where investors use Markowitz's portfoiio theory as a tooi 
for seiecting an investment is described by the Capitai Asset Pricing Modei (CAPM). It is a 
continuation of Markovitz's theory. The CAPM modei can be considered as a vaiuation 
modei as it determines what is the ievei of return rate on the sustainabie market. The 
CAPM theory was created in the mid-1960s. Its creators were: W. Sharpe (Sharpe, 1964), 
J. Lintner (Lintner, 1965), J. Mossin (Mossin, 1966) and J. Treynor (Treynor, 1961). W. 
Sharpe, for the CAPM was awarded the Nobei Prize in Economics in 1990. The Capitai Asset 
Pricing Modei was repeatediy criticized because it is impossibie to identify in reaiity the 
market portfoiio underiying the CAPM modei (Fama, French, 1992), (Fama, French, 1996), 
(Roii, 1973). As a consequence, CAPM modifications and new pricing modeis for finandai 
instruments using different vaiuation principies were introduced in subsequent years. An 
exampie of a capitai market modei that differs from the CAPM modei is the Arbitrage Pricing 
Theory (APT). This pricing modei was announced in 1976 by S. Ross (Ross, 1976). The 
APT modei assumes the existence of iaw of one price on the finandai markets and thus the 
functioning of the arbitration mechanism. 

The different reasons for price changes on the stock market is described in the finandai 
markets information efficiency theory. The determinant of investor behavior in the finandai 
market is, according to this theory, information. The beginning of efficient market theory 
can be seen in 1965, when P. Samueison argued that stock price voiatiiity was 
unpredictabie when aii market participants had fuii access to information and where the 
information was reflected in prices (Samueison, 1965). However, the creator of the market 
efficiency theory in the modern form is E. Fama. According to this author, an efficient 
market is a market where prices aiways fuiiy reflect the information avaiiabie ( (Fama, 
1970). Market information efficiency is an important eiement in evaiuating these markets. 
It aiiows, by anaiyzing price behaviour, to evaiuate the behaviour of investors in stock 
markets. It aiso makes it possibie to assess the adequacy of vaiuation of shares on the 
market based on fundamentai data. 

2 Methodology and Data 

The subject of the anaiysis are daiiy share prices at ciosing in the group of companies of 
the industry under consideration. Four sectors have been seiected for the anaiysis: energy, 
trade, finandai and heaith. Four companies have been seiected in every industry. The 
energy industry is represented by Exxon Mobii Corporation (XOM), Generai Eiectric 
Company (GE), Chevron Corporation (CVX), Petro China Company Limited (PTR). From the 
trade industry Anheuser-Busch Inber (BUD), Coca-Coia Company (KO), PepsiCo (PEP), 
Phiiiip Morris Internationai Inc. (PM), has been seiected. Finandai industry is represented 
by JP Morgan Chase & Co. (JPM), Weiis Fargo & Company (WFC), Bank of America 
Corporation (BAC), HSBC Hoidings (HSBC) and the heaith industry by Johnson & Johnson 
(JNJ), Pfizer Inc. (PFE), Novartis (NVS), Merck & Company (MRK). The data comes from 
NYSE in the period from 2005-02-25 to 2016-11-02. The quotes for the two companies 
commenced at a iater period. PM is quoted from 2008-03-17 and BUD from 2009-07-01. 
Within this period, 2944 of daiiy quotes were obtained for the 16 anaiyzed companies. As 
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share prices are too diversified in terms of nominai vaiue, the research has been based on 
return rates expressed in per cent 


_ Price^+i - PricCk 
Price 


k = 0,1, ...,2943. 


( 1 ) 


The construction of the scaled return rate within the group of companies in the 
industry 

The scaied return rate for the industry is based on the return rates for the seiected 
companies within the industry and has the form of a weighted vaiue of the rates. For the 
needs of this articie this indicator wiii be caiied industry index (12). The anaiyticai form of 
the indicator of the daiiy combined return rate for the industry (12) is as foiiows: 

fa, Rio 

A, ‘ ( 2 ) 

where p is the number of companies in the industry, R® is the return rate for the index 
i(i = 1, ...,p) at the specific day and the coefficients a are nonnegative and sum to unity. In 
case of the anaiyzed industries the number of companies in every industry amounts to 
four, thus aiways p = 4. If for exampie we assume equai weights (i.e. a, = - for i = 1,2,3,4), 
than the weighted index wiii be the mean vaiue of return rates for the industry. The weights 
may be seiected arbitrariiy but usuaiiy are conditioned by the importance of the industry 
itseif and additionaiiy by the structure deiineating the significance of each and every of the 
companies for the industry. The industry index, which is one-dimension transformation of 
the return rates in the industry, shouid be independent of the impact of those factors and 
take into consideration soieiy the internai structure of the return rates. In the anaiyses 
presented, the index construction for the industry shouid consider the iong observation 
period and shouid be comparabie across the industries. The proposed procedure of 
construction for the scaied return rate is based on the assumption that the distance 
measure between the daiiy return rates for the companies in the industry fits their one- 
dimensionai counterparts. 

It is assumed that each daiiy observations of return rates in the industry is the p 
dimensionai vector. The data is presented in the geometricai form as a cioud of 2943 points 
in the four dimensionai Euciidean space. At the subsequent stage, the measure of distance 
between the points in Mp is given by the foiiowing formuia (Euciidean distance) 


dr,R 



( 3 ) 


where the indicators r,s = 1, ...,2943 are the indicators of the daiiy observations and R® and 
R® are the empiricai return rates of the i index in the days of r and s indexes. In the 
procedure of muitidimensionai scaiing, we strive to find the iinear transformation a-.W 
meeting the optimaiity conditions of differences in distance between the points in W 
and R^. The daiiy return rates for the r index day for the entire industry wiii be approached 
as a vector and the marking = (Rf \, wiii be adopted where the operation "t" 
means the transposition of the vector. The iinear transformation a yieids the vector of 
return rates Rr into the number a’^o r^, where the operation "o" signifies the scaiar product 
of vectors. Thus, the name of the transformation has been identified with the vector 
determining this transformation. Additionaiiy, iet us introduce the symboi for the distance 
of iinear transformation a for the return rate vectors in the days of the r and s indexes 

dr,s = l<^^° ^sl- 
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Formally the values are distances between return rates in the industry on different days 
and are distances between return rate in one-dimensional sub-space of Mp. The idea of 
multi-dimensional scaling consists in finding such linear transformation a so that the value 




(5) 


is the minimal. This means selection of an appropriate transformation (coefficient vector a 
for i = 1,2,3,4) so that the distances between return rates in the industry on different days 
could possibly be precisely approximated by one-dimensional distances. The vector 
determining optimizing linear transformation is obtained from the empirical covariance 
matrix of return rates for the companies = 1,...,2943) of indexes i = l,...,p, which is 
marked S- The covariance matrix X (of the px p dimension) has the real and non-negative 
eigenvalues. Then making use of spectral decomposition of the matrix we discover that 
one - dimensional sub-space determining the scaled return rates is generated by the 
eigenvector of the maximal. Thus 

minuaM > > {<11.— drc))= v-,, 

a£EP [A ^ (6) 


where vector Vi is the eigenvector of the covariance matrix E that is E Ui = where Ai is 
the maximal eigenvalue of the covariance matrix E- Additionally, the eigenvector has been 
selected in such a way so that it is normalized to unity and the project vector of the return 
rates on one-dimensional space generated on this vector has the positive covariance with 
each and every vector of empirical return rates for the companies within the industry. 

Finally, the vector Rr°vi (r = 1,...,2943)is the vector of the scaled return rates (industry 
indexes). Let us observe that the index form is given by formula (1) where weight vector 
a, for i = l,2,3,4 is Ui, vector, that is the eigenvector of the covariance matrix 
E corresponding the maximal eigenvalue. The construction of the industry index is based 
on the vector of return rate observations of the companies within the industry and generally 
the index values change as raw data changes for example by the increase in the amount 
of data. 


The multidimensional scaling procedure is well known and frequently applied, but for tasks 
of a different nature. It is one of the basic procedures comprising data mining methods 
and is aimed at dimensionality reduction or cluster analysis. Technically, the 
multidimensional scaling procedure is analogical to Flotelling's Principal Component 
Analysis (1934). Proofs of the quoted values can be found in numerous monographs 
(Krzanowski, 2000), (Krzanowski, Marriott, 2010), (Mardia, Kent, Bibby, 1979), (Ripley, 
1996). 


3 Results and Discussion 

Considering the industry indexes in the entire analysed period of observation we have 
noticed a minute dispersion level of the industry indexes (see table 1). 


Table 1 Descriptive Statistics of the Industry Indexes 


Industry 

index 

N 

Mean 

SD 

Min 

QOS 

Q50 

Q95 

Max 

Energy 

2939 

0.060 

3.202 

-23.939 

-4.855 

0.108 

4.561 

24.887 

Trade 

1848 

0.117 

1.827 

-9.030 

-2.883 

0.128 

3.096 

10.352 

Finance 

2942 

0.076 

5.003 

-45.336 

-6.397 

0.037 

6.211 

51.369 

Heaith 

2942 

0.058 

2.180 

-15.747 

-3.276 

0.089 

3.303 

21.853 


Source: own research 
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The calculations indicate that regardless of the differences in the maximal values of indexes 
their extreme quantiles (order 5% and 95%) do not exceed 6,5%. 

The aim of the research analysis is recreation of changes of the industry indexes in the 
observation period. It means the researchers are striving to find moments in time in which 
behavioural changes in the industry indexes are conspicuous. 

The regression analysis is the first analysis aimed at evaluating return rates' behaviour. It 
has been observed that the regression line is a straight line almost identical to the abscissa 
in each of the industries (equation y = 0). As shown in table 2 the slope and intercept 
coefficients in all industries are insignificantly different than nought. However, quantiles of 
5% and 95% order for residuals do not exceed 2%. 


Table 2 Statistical Characteristics of Industry Regression Lines 


Industry 

index 

Min 

QOS 

Q50 

Q95 

Max 

Siope 

Intercept 

Energy 

-24.02 

-1.47 

0.06 

1.54 

24.81 

0.473 

-0.000028 

Trade 

-9.18 

-1.08 

0.01 

1.12 

10.18 

1.025 

-0.000058 

Finance 

-45.40 

-1.62 

-0.04 

1.47 

51.30 

-0.171 

0.000016 

Heaith 

-15.79 

-1.02 

0.02 

1.08 

21.81 

-0.271 

0.000022 


Source: own research 


Applying simple regression analysis (CDA - confirmatory data analysis) it may seem that 
the industry indexes are insignificant. It is not the case, however, and indexes are endowed 
with structural changeability resulting from fluctuations in stock market. This changeability 
is relatively minor in comparison with the aggregate of observation containing 
approximately 2.5 K. pieces of information. Analytical tools which hinge on parametrical 
procedures are not precise enough to detect minute dependencies. 

The detailed industry index analysis is to be carried out with the application of the basic 
methods belonging to the set of exploratory data analysis (EDA) tools, frequently referred 
to as data mining. Tree-base method adopted for our research appear in the literature on 
the subject matter. First formal algorithms were presented in 1963 (Chambers, Hastie, 
1993). Main outcomes are to be found in Brieman's monographs of 1984 (Breiman, 
Friedman, Stone, Olshen, 1984). 

The method of recreating the structure of changes in the industry index is, in theory, based 
on the so called quantization process. At the first stage, we pinpoint a moment (date) 
separating observations into an earlier and a later one in relation to a given date. A moment 
in time is selected in a way which enables minimising the sum of variance of observations 
in two analysed aggregates. The same mode of operations is performed at subsequent 
stages. The process may be conducted until final single measurements are obtained. 
However, the image of results obtained would be illegible. For this reason it is imperative 
that we should introduce a selection of parameters allowing for termination of the process. 
Two conditions have to be adopted in the applied procedure. It has been assumed that 
each group at each stage of division includes at least seven days of observations. 
Additionally, it has been agreed that 180-day periods are indivisible. The standard division¬ 
stopping procedure based on the relative variance in division related to the variance before 
and after division has not been applied. 

Please consider the following point graphs of variability in the industry indexes. Average 
index values in selected time periods have been attached to the industry indexes. 
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Figure 1 Changeability of the Energy Industry Index (EI2) 





Source: own research 


Figure 2 Changeability of the Trade Industry Index (TI2) 



Source: own research 

Figure 3 Changeability of the Finance Industry Index (FI2) 



Source: own research 
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Figure 4 Changeability of the Health Industry Index (HI2) 



Source: own research 

Figure 5 The Structure of Behavioural Homogeneity of Return Rates' Indexes in 
Researched Industries 



111111! 11! 111111 i 11 i 


Source: own research 

Figure 5 presents the structure of changes in industry indexes (12) in the entire observation 
period. The conducted research leads to the conclusion that the changeability structure of 
industry indexes is heterogeneous in the time in the analysed industries. The energy 
industry is first to manifest the industry index instability. The middle ground belongs to the 
health and finance industries. Evidently, the trade industry is last to demonstrate the 
instability phenomenon. The final comparative analysis of instability requires rescaling of 
changes in industry indexes to achieve the same scale. The detailed pictures of changes in 
industry indexes is presented in figures from 1 to 4. 

4 Conclusions 

This article attempted to evaluate the behavioural homogeneity of return rates on shares 
based on American stock exchange (NYSE) and taking into account divers industries 
represented particular enterprises. 

The research carried out proves that: 

1. There appears to be behavioural homogeneity of industry indexes (at the level of 
regression analysis). 

2. Behavioural heterogeneity in selected industries has been discovered owing to the 
application of the analysis incorporating data mining tools. 
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3. The energy industry has been first to reveai behaviourai instabiiity. Subsequentiy, it has 
appeared in the heaith, finance and trade industries. 

4. Despite the iengthy research period the instabiiity of industry indexes appeared at a 
simiiar time in aii industries (2007-2010). Piease note that this time period overiaps with 
the giobai recession in finandai markets. 

5. In addition it is worth noticing that behaviourai instabiiity of trade and heaith industries 
manifested itseif atthe end of the research time period (IX-X 2016). It justifies an increase 
in risk reiated to the next phase of crisis in the finandai market. It may be correiated with 
the giobai poiiticai situation. 

The work has demonstrated the existence of behaviourai heterogeneity of rates of return 
on shares in seiected industries. The future research in this domain ought to concentrate 
on conducting a thorough anaiysis of homogeneity structure in seiected industries so as to 
determine some reguiarities in the behaviour share prices in the particuiar industries.). 
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Abstract: The paper is devoted to further description and anaiysis the seiected stabiiity 
aspects of the Czech banking system (as a cybernetic system), with speciai focus to the 
infiuence of the managed or controiied system (commerciai banks).The objective of the 
paper is to darify the impiications of the parameters of the reguiator (Czech centrai bank) 
to behavior the managed/controiied system (Czech commerciai banks). The paper draws 
on data pubiished by the Czech Nationai Bank (CNB, http://www.cnb.cz) as weii as on data 
from iiterature and from previous studies of the author.Methodoiogy of the paper is 
principaiiy based on the economic cybernetics utiiization in terms of study the stabiiity of 
the Czech banking system as a cybernetic one. The usuai description, iiterary research, 
comparison and anaiytic-synthetic methods are used here as weii.The main expected 
resuits of the paper reiate to the iinkages between stabiiity of the Czech banking system 
as a whoie and behaviorai parameters (characteristics) of the controiied system 
(commerciai banks) - stiii not expiored. Conciusions of the paper in a significant way 
redefine the options of the centrai bank in generai (this means not oniy Czech centrai bank) 
concerning the stabiiity controi of the banking system. 

Key words: banking system, controiier, stabiiity, controiied system 
JEL codes: C62, D22, E43, G21, G38 

1 Introduction 

The stability of the cybernetic system in generai is resuit of interaction of the controiied 
system/piant and controiier. 

Their standard interconection in form of the simpiest biock diagram is a ciosed-ioop (or 
feedback) controi system with negative feedback (see Figure 1). 

In our case we are specificaiiy monitoring stabiiity of the Czech banking system. The 
controiied system (piant) is system of Czech commerciai banks (hereinafter Czech 
commerciai banks). As the controiier performs Czech Nationai Bank (hereinafter CNB), 
Czech Centrai Bank. 

We examine the stabiiity of the Czech bankin system through reiationships between the 
indicators (or variabies) discount rate and commerciai rate. The reason for choosing these 
indicators is the CNB's view that commerciai rate can be managed (with sufficient 
precision) by a discount rate. 

The formai independence of the CNB ieads to significant modification of the standard biock 
diagram of a ciosed-ioop or feedback controi system (see Figure 2). The feedback controi 
system is preserved indeed but its abiiity of target behaviour is in the absence of command 
variabie w(t) - and impiicitiy aiso variabie e(t) error - at ieast disputabie. 

The other consequences of the CNB's independence are here ignored. 
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Figure 1 Block Diagram of a Closed-loop (feedback) Control System - Classic Form 



Legend: 

w(t) .command variable 

e(t) .error 

u(t) .manipulated variable 

Vx(t) .disturbance variables 

y(t) .controlled variable 

SP .summing point {_e(t) = w(t) - y(t)) 

Source: Adapted from Svarc et al. (2011, pp. 38, 341), Stefani, R.T. et al (2002, p. 75) 


Figure 2 Block Diagram of a Closed-loop (feedback) Control System - Consequence of 
CNB Independence 



Legend: 

iiv(t).command variable - unknown/missing signal/information, it cannot be 

interpreted 

e(t) .error - - „ - 

u(t) .manipulated variable 

Vx(t).... disturbance variables 
y(t) .controlled variable 

SP.summing point {e(t)=w(t)-y(t)) - unknown component, it cannot be defined 

Source: Own construction of the author based on Svarc et al. (2011, pp. 38, 341), Stefani, R.T. et 
al. (2002, p. 75) 

The past results of identifying the parameters of commerc[al bank system (Balate (2004), 
Fikar, Mikles (1999), Kubfk et al (1982), Svarc (2003) and Svarc et al (2011)) are relatively 
convincing. The dynamic behaviour of this system is analyzed using the step function 
response of the banking system h(t). The step function (or transient) response of 
commercial bank system h(t), as it has been analyzed to date ((Kalouda (2014a), (2014b), 
(2014c), (2015)), leads us to the partial conclusion that (from a dynamic point of view) 
system of commercial banks can be considered as proportional (static) system element. 
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Nevertheless, the available data does not rule out a tendency of this system to oscillations 
with a potential risk of destabilizing the system ((Kalouda (2014a), (2014b)). 

It is clear that the risks of the system oscillating into an unstable regime is too large to be 
ignored. The step function response of the Czech banking system in its different periods 
are, after all, not identical to each other (Kalouda, 2015), which evokes a risk that the 
stability of the system may be lost. 

This is why this paper is devoted to examining the dynamical behavior of the banking 
system in the Czech Republic with special focus to its stability. In this context the objective 
of the paper is to clarify the influence of controller's (CNB) parameters on behaviour of 
the controlled system (Czech commercial banks, plant). 

2 Methodology, Data and Model Specification 

The limited extend of the paper makes impossible to provide a detailed presentation of all 
methodological procedures that led to the results presented below. Therefore, we will limit 
ourselves to the brief overview of the most important topics discussed, in connection with 
the relevant sources. 

Methodology 

The key importance of the methodological input for this paper results first of all from the 
interdisciplinary nature of the issues studied. On the other hand they are also relevant in 
this context the researches previously carried out and the publications of the results 
achieved, to which this paper is closely tied. 

The methodical basis of the paper are the usual methodological procedures: 

• description, 

• analysis, 

• comparison, and 

• synthesis. 

In addition, however, the specific topic and the objective of the paper virtually forced the 
application of methodological tools which have been less frequently used in the given 
context. These include, in particular: 

• technical cybernetics, explaining the principles of automatic control in the form of 
feedback systems represented by Balate (2004), Fikar and Mikles (1999), Houpis and 
Sheldon (2014), Kubfk et al. (1982), Svarc (2003), Svarc et al. (2011), 

• economic cybernetics, transforming the methodology of technical cybernetics into 
the environment of economic systems, as discussed by Allen (1971), Sery (2010), Kalouda 
and Svftil (2009), and Kisacanin and Agarval (2001) and 

• financial business management in the form of applications of its access to economic 
cybernetics, as illustrated by Kalouda (2015, 2016). 

Data 

This paper is primarily based on freely available data published by the Czech National Bank 
(CNB) at http://www.cnb.cz/cs/financni_trhy/penezni_trh/pribor/rok_form.jsp, and at 
http://www.cnb.cz/cnb/STAT.ARADY_PKG.STROM_DRILL?p_strid = 0&p_lang=CS, to 
which we link here. This data is taken from the period 31/01/2004 until 30/09/2013. The 
values of the variable discount rate and commercial rate are monitored (see Figure 3 
Commercial rate = f (discount rate)). 
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Figure 3 Commercial Rate = f (discount rate) 



Source: Prepared by the author using data from ARAD - Time series system - CNB. [on-line] 
Retrieved from: http://www.cnb.cz/cnb/STAT.ARADY_PKG.STROM_DRILL?p_strid=0&pJang=CS 
[Accessed on 26/11/2013] 

The above mentioned data are essentially unusable for the given purpose in their original 
form. The necessary modifications are described and justified in Kalouda (2017). 

Model Specification 

In this case, the modelled object is the banking system of the Czech Republic. We model 
the processes of managing cost of capital at the level of businesses (commercial rate) by 
the CNB using the discount rate. The model of this system is the graphical representation 
of the dependence of the commercial rate on the discount rate. 

This relatively simple model is, in principle, based on the assumption that the requirement 
for the linearity of the modelled system is met (Svarc et al., 2011). Therefore we only 
consider the data that complies with the linearity condition, i.e. the reactions the 
commercial rate response to a rise in the discount rate. 

However, this model is able to describe the expected non-linearities that are typical for the 
banking system with sufficient accuracy. The relative simplicity of the model used is thus 
not an obstacle to its use for describing the situation and identifying the problems in order 
to obtain the reference characteristics of the examined system (Fikar and Mikles, 1999). 

3 Results and Discussion 

As mentioned above, results of previous research lead to the conclusion that (from a 
dynamic point of view) system of Czech commercial banks (or plant) can be considered as 
proportional (static) system element. Its dynamic behaviour, however, can be very 
different from the usual concept of stability. 

Proportional (static) system element/plant - dynamics of behaviour 

Behaviour of system elements (plant) can be described by using the step function response 
h(t). Its shape determines the parameters of the system elements, in this case parameters 
of the Czech commercial banks. Depending on these parameters, step function response 
h(t) may take the form as shown in Figure 4. 
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Figure 4 Variants of the Step Function Response h(t) 



Legend: 

ho .step response of an proportional element without inertia (an ideal proportional element) 

hi.step response of an first-order proportional element with inertia (aperiodic first-order 

element) 

h 2 i.step response of an second-order aperiodic element (criticaly damped) 

h 22 .step response of an second-order limit aperiodic element (over-damped) 

h 23 . step response of an second-order oscilating element (under-damped) 

h 24 . step response of an second-order conservative (lossless) element (on the threshold of 

instability, un-damped) 

Source: Adapted from Balate, J. (2004, pp. 57-58, Figure 3.21), Poley, R. (2014, p.l8. Table 1.10) 

Behaviour of system element (plant) is criticaly significant to the stability control of the 
system (in this case the CR banking system). It is defined by the nature of the system 
element. 

The dynamic behaviour of the Czech commercial banks testet previous research (Kalouda, 
2015). We can be considered proven that this system is able (considering unit step 
response h(t)) to respond by all above-mentioned ways. 

Proportional (static) system element controller (as a technical system) 

From the above, it is obvious that the nature of the system element (plant) is important 
for the selection of the controller as well. „The choice of the structure or type of controller 
is therefore largely determined by the nature of the system element (plant)." (Balate, 
2004, p. 221). 


The basic characteristics (parameters) theoreticaly applicable controllers (as technical 
systems) are shown in Table 1. 

Table 1 Theoretically Applicable Controllers (Overview) 


controller 

e(t) 

quality 

stabilization 

P controller 

stable 

good 


I controller 

temporary 

good 


PI controller 

0 

better then 

I controller 

PD controller 

0 

better then 

P controller 

PID controller 

0 

the best 
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Legend: 

P controller - proportional controller 

I controller - integral controller 

PI controller - proportional plus integral controller 
PD controller - proportional plus derivative controler 
PID controller - proportional plus integral plus derivative controller 
Source: Adapted from Balate, J. (2004). Automaticke fizeni, Praha: BEN, pp. 155-156, Svarc, I., 
Matousek, R., Seda, M., Vfteckova, M. (2011). Automaticke nzeni, 2''^ ed. Brno: CERM, pp. 97-100 

The last step is assigning the controiier to the Czech commerdai banks system. Theory of 
the technicai cybernetics (automatic controi) is in this case reiativeiy unambiguous - oniy 
higher type controiiers (PI, PD a PID) are suitabie for higher order systems (it means 
second-order or higher) - see Tabie 2. 


Table 2 The Order of the Controiied System (Piant) and Suitabie Controiier 


plant /system element 

I 

controller 

P PI 

PD 

PID 

proportional element without inertia 
(zero-order ideal proportional 
element) 

/ 

/ / 

/ 

/ 

aperiodic first-order element 
(proportional) 

/ 

/ / 

/ 

/ 

second-order aperiodic element 
(both proportional and integral) 


/ 

/ 

/ 

second-order limit aperiodic element 
(both proportional and integral) 


/ 

/ 

/ 

second-order oscilating element 
(both proportional and integral) 


/ 

/ 

/ 

second-order conservative 
(lossless) element (on the threshold 
of instability) 


/ 

/ 

/ 


Source: Adapted from Balate, J. (2004). Automaticke rfzenf, Praha: BEN, pp. 99,222, Svarc, I., 
Matousek, R., Seda, M., Viteckova, M. (2011). Automaticke fizeni, 2”'^ ed. Brno: CERM, pp. 56-57 


Proportional (static) system element/plant - CNB as a controler 

It schould be considered that controiier is in this case a group of human individuais 
(Board of CNB). With aii the advantages and disadvantages. The competence of the 
Board members are exceptionai and, on the other side of hand, the risk of erroneus 
decisions is aiso exceptionai. 

It is obvious, that fuii anaiogy of technicai and economic systems (with a strong human 
aspects - i.e. behaviorai) is not possibie. Nevertheiess Aiien (1971, p. 270) emphasizes in 
these terms unequivocai opinion: „There is necessary oniy the formai similarity to 
anticipate that the methods used in technics will be suitable for economic models too." In 
this context we assume, that this condition is in this case met (with sufficient accuracy 
off course). 

This issue will be (among others) the subject of the further research activities. 

4 Conclusions 

Cybernetic modeling the behavior of the Czech banking system is a long term deal on the 
finance department of the ESF MU - more systematically we are dedicated to the topic 
during the last five years. In overwhelming majority, the results obtained are very 
interesting and regularly break the myths about the CNB's management potential. 
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In this paper, we discuss the stabiiity of the Czech banking system with regard to the 
capitai cost management processes. 

The focus of our interest is the choice of controiier, which wouid guarantee the stabiiity of 
the Czech banking system. Resuit of the research is as foiiows: 

• system of Czech commerdai banks acts as a proportionai first/second-order system, 

• this system faces potentiai instabiiity due to inappropriate management intervention, 

• the controiier of this system shouid have the controi potentiai of the entire range of 
controiiers (nameiy type I, P, PI, PD and PID controiiers), preferabiy in the form of a 
PID controiier. 

The subject of the further research wiii be: 

• detaiied description and anaiysis of the technicai aspects of the matter (transmission 
coefficient k, damping ratio time deiay To etc.), 

• transformation of the technicai cybernetics approaches to stabiiity management into 
the approaches of the economic cybernetics in order the stabiiity controi of the Czech 
banking system (with a strong human aspects), and 

• objectivization of the need for CNB interventions, which is a particuiariy sensitive 
issue, because off theoreticai knowiedge avaiiabie on this subject (so far unique), are 
truiy aiarming! For the proportionai controiied system it is true that: "... after 
deflection from the equiiibrium state, they are abie to theoreticaiiy aiways achieve a 
new equiiibrium state without any intervention (connection) of the controiier." 
(Baiate, 2004, p. 113). 
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Abstract: In the literature, the conventional view argues that there is a positive 
relationship between exchange rate and economic growth since an increase in exchange 
rate stimulates the volume of net exports. However, Structuralist Economists show that 
there may be an inverse relationship between exchange rate and economic growth. 
Particularly in developing countries, the input structure of production depends on the 
imported capital and intermediate goods, so an increase in the exchange rate negatively 
affects the economic growth by making imported production inputs more expensive. 
Turkey, leaving exchange rates free to fluctuate, have adopted Inflation Targeting (IT) as 
a monetary regime since 2001 and thus exhibited a genuine experience to be analysed the 
role of exchange rate in economic growth. Accordingly, using quarterly data from 2002 to 
2017 and employing Johansen cointegration and Granger causality tests, the nexus 
between exchange rate and economic growth has been investigated in this study. Empirical 
findings indicate that, as argued by Structuralist Economists, there is a negative causal 
relationship from exchange rates to economic growth. From the policy perspective, it can 
be concluded that monetary policy applications in Turkey should provide both price and 
exchange rate stability together under inflation targeting regime. 

Keywords: exchange rate, economic growth, Time-Series Model 
JEL codes: F31, F43, C22 

1 Introduction 

The economic effects created by exchange rate changes have been the subject of constant 
debate in the literature. With the spread of the financial liberalization period, discussions 
about the effects of the exchange rate on the macroeconomic variables have increased 
even more. Recently, deep attention has been given to examination of the link between 
exchange rate and economic growth. Thus, the effect of exchange rate changes on 
economic growth is one of the important research issues in the literature today. 

Conventional view argues a positive causality relationship from exchange rate to economic 
growth. According to this approach, an increase in exchange rate stimulates economic 
growth via enlarging the volume of net export. Rising exchange rate affects the relative 
prices of domestic and foreign goods and hence increases exports and decreases imports. 
In other words, depreciation of the local currency directs the demand for foreign 
commodities to local products. As a result, when the exchange rate raises, it will enhance 
economic growth by promoting net exports. Thus, devaluation can be used as an effective 
policy tool to encourage economic growth. 

However, the Structuralist Economists suggest that devaluation policy may have a 
constrictive effect on the economies of developing countries in particular. The 
manufacturing process of developing countries is largely based on imported inputs such as 
machinery and intermediate goods. Thus, with the increases in the exchange rate, the 
costs of imported input and accordingly the cost of production increase significantly. As a 
result, increased production costs will slow production and in this case leads to a decrease 
in total supply and economic growth. Therefore, in developing countries there is a negative 
causality from exchange rate to economic growth. 
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To sum up, the transmission mechanism between exchange rate and economic growth can 
be examined in two respects. In other words, it is appropriate to determine the impact of 
exchange rate on economic growth through two channeis. According to the conventionai 
view, the exchange rate increase has a positive effect on the economic growth by 
increasing the net export voiume. Thus, there is a positive causaiity reiation from exchange 
rate to economic growth. On the contrary, the Structuraiist Economists argue that the 
exchange rate increase, especiaiiy in deveioping countries, has a negative effect on 
economic growth since exchange rate increase reduces the imported production input 
which is intensiveiy used in the production process. For this reason, they assert that there 
is an inverse reiationship between exchange rate and economic growth. 

The aim of this paper is to make a contribution to the debate in the iiterature indicated 
above. Accordingiy, the reiationship between exchange rate and economic growth in 
Turkey wiii be anaiysed using the Johansen cointegration and Granger causaiity tests for 
the quarteriy data between 2002 and 2017. Foiiowing the economic crisis in 2001, within 
the framework of Inflation Targeting Regime, the exchange rate in Turkey was aiiowed to 
float. Thus, Turkey provides a genuine experience to be anaiysed the roie of exchange rate 
in economic growth. The rest of paper is arranged as foiiows. Section 2 reviews the 
empiricai iiterature focusing on the reiationship between exchange rate and economic 
growth. Section 3 expiains the data and methodoiogy. Section 4 presents empiricai resuits. 
Finai section conciudes and makes some poiicy impiications. 

2 Literature Review 

There are two different hypotheses in the iiterature about how exchange rate affects 
economic growth. In other words, there are two different perspectives on the effect of 
exchange rate on economic growth. Conventionai approach asserts that rising exchange 
rate positiveiy affects economic growth whiie Structuraiist view argues that rising exchange 
rate brings about a contraction in the economy. 

According to Conventionai view, an increase in exchange rate creates a positive impact on 
economic growth via enhancing the voiume of net export. The main reason for the increase 
in economic growth with net exports here is the change in the reiative prices of domestic 
and foreign goods after the increase in exchange rates. Nameiy, depreciation of iocai 
currency decreases the prices of domestic goods whiie makes the prices of goods abroad 
much more expensive. Thus, depreciation of exchange rate firstiy increases the voiume of 
net export and then growth rate of economy. That means devaiuation can be used as a 
poiicy tooi promoting economic growth. Accordingiy, the positive impact of currency 
depreciation on economic growth has been wideiy documented in the iiterature. Indeed, 
mainstream studies have mostiy produced the econometric resuits concerning with the 
positive correiation from exchange rate increase to net export and economic growth. 

Domag (1997), for the period 1960-1990, examined the reiationship between exchange 
rate and economic growth in Turkey. Using regression anaiysis, he found that unexpected 
devaiuations are a positive effect on output. Thus, he determined that the contractionary 
devaiuation hypothesis is not vaiid in Turkey. Narayan and Narayan (2007) investigated 
the effects of devaiuation for the Fiji economy between 1970-2000. They empioyed the co¬ 
integration method and found that the devaiuation in the short and iong term ied to 
widening effect for the Fiji economy. They found that 10% devaiuation increased the output 
by 2.3% or 3.3%. Rodrik (2008) examined the reiationship among economic growth and 
reai exchange rates using a data set from 188 countries between 1950 to 2004. Rodrik 
found a systematic positive reiationship between growth and depreciation in the reai 
exchange rate. Fiowever, the increase in the depreciation of the reai exchange rate has 
oniy caused to economic growth oniy in some deveioping countries. According to him, this 
reiationship does not appiy to deveioped rich country economies. 

Di Nino et ai. (2011) anaiysed the connection between exchange rate and economic growth 
in Itaiy. They conciuded that there is a positive reiationship between undervaiuation and 
economic growth for a dataset covering the period 1861-2011. In addition, the authors 
aiso showed that undervaiuation supported growth by increasing exports, especiaiiy in 
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high-productivity sectors. Chen (2012) focused on the roie of exchange rate in economic 
growth and the convergence of growth rates in Chinese provinces. Data set between 1992 
and 2008 for 28 provinces were tested with dynamic panei data estimation. He found that 
reai exchange rate increase has a positive effect on the economies of provinces. Aman et 
ai. (2013) investigated the reiationship between exchange rate and economic growth in 
Pakistan for the period 1976-2010 by empioying two, three stage ieast square techniques. 
They showed that exchange rate has a positive impact on economic growth through the 
promoting export and import substitute industry. Habib et ai. (2017) anaiysed the impact 
of movements in the reai exchange rate on economic growth based on five-year average 
data for a panei of over 150 countries in the post Bretton Woods period. They determined 
that a real depreciation raises annual real GDP growth. Thus, the results revealed the 
broader economic effects of devaluation for developing countries. 

As seen in the literature, many studies have found that the rising exchange rate ratio has 
a positive impact on the economy and thus supported the devaluation policy for economic 
growth. However, Structuralist economists have argued that the rising exchange rate has 
a restrictive effect on economic growth, especially in developing countries. Therefore, 
devaluation policy creates confining impact on the growth of developing economies (Bird 
and Rajan 2004:143-144). The negative impact of increases in exchange rates on 
economic growth arises from the restrictive effects on imported input. The production 
structure of developing countries is mainly dependent on the imported input. Therefore, 
the increases in the exchange rate create a negative impact on economic growth by 
decreasing the imports of raw materials, intermediate goods and investment goods. That's 
why the devaluation policy produces positive outcomes in some developed countries while 
it results in negative consequence on economic growth in developing countries (Hailwood 
and Macdonald, 2003:421). 

Furthermore, it has been argued that import affects growth in developing countries by 
transferring of new knowledge or technology from abroad. Thus, import affects economic 
growth in developing countries by not only providing production input but also enhancing 
the domestic technological capability. Imported machinery and intermediate goods 
generates the channels for diffusion of new technology among countries. Therefore, it is 
clear that import have the impact on developing countries' growth by raising technological 
capacity of economy through transferring new knowledge. The important role of imports 
in technological diffusion has been extensively documented in the literature. (Lee 1995; 
Mazumdar 2001; Keller 2004). 

In conclusion, rising exchange rate which causes imports to be restricted decreases 
economic growth by both reducing the availability of production input and technology 
transfer. Accordingly, many studies in the literature have shown that depreciation of the 
local currency caused to a contraction in the economies of developing countries. Bahmani- 
Oskooee et al. (2002) examined the transfer mechanism from exchange rate to economic 
growth in 5 Asian countries using the monthly data between 1976 and 1999. The empirical 
results of Johansen cointegration and Granger causality tests indicated that depreciation 
of local currencies have a negative impact on economic growth in Asian countries. Galindo 
and Montero (2005) investigated the causality relationship from exchange rate to economic 
growth by using panel data relating to 9 Latin American countries. Empirical results 
indicated that rising exchange rate in the Latin American countries which have high foreign 
debt ratio negatively affects economic growth. Yiheyis (2006) investigated the interaction 
among the exchange rate and economic growth in 20 African countries for the term 1981- 
1999. The results of unbalanced panel data analysis indicated that depreciation of local 
currencies creates a shrinking effect on economic growth. 

Blecker and Razmi (2008) examined the impact of devaluation on economic growth in 17 
developing countries for the period 1983-2004. Results of dynamic panel data analysis 
(Generalised Method of Moments) showed a negative relationship between exchange rate 
and economic growth. As a result, the authors emphasize that contractionary effect of 
devaluation for developing countries compared to industrialized countries. Vaz and Baer 
(2014) employed a panel model using unbalanced panel data covering 1995-2008 for a 
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sample of 39 countries. They showed that depreciation of currency in Latin American 
countries causes a nominal cost increase in production process and hence decreases 
economic growth rate rather than raises it. (^elik et al. (2017) investigated transfer 
mechanism from exchange rate to economic growth via panel data analysis using cross- 
sectional data between 1995 and 2014 for 12 transition economies in Eastern Europe and 
Middle Asia. The results of study showed that an increase in exchange rate result in 
economic downturn. However, they also indicated that real exchange rate movements do 
not turn out to be the major variable in explaining the economic growth. 

3 Data and Methodology 

The aim of the study is to examine the relationship between exchange rate and economic 
growth using quarterly data between 2002-Ql and 2017-Q4. The variables of exchange 
rate (ER) and economic growth rate (EG) are sourced from Electronic Data Delivery System 
in Central Bank of the Republic of the Turkey. Empirical analysis begins by checking the 
stationary statute of data set by using Dickey and Fuller and Phillips-Perron Tests. Then, 
the long run relationship between inflation and interest rate is analysed by using Johansen 
(1988) Cointegration Test. Finally, we examine the causality relationship between inflation 
and interest rate by operating Granger (1988) Causality Test based on Error Correction 
Model. 

The stationarity analyses of the variables were performed with the ADF (Augmented Dickey 
Fuller-ADF) and PP (Philips Perron) unit root tests. The constant model used in the unit 
root tests developed by Dickey and Fuller (1981) can be shown as equation 1. Test results 
determined by estimation of these model are evaluated in terms of critical values of 
MacKinnon and the null hypothesis {Ho:a = 0) is tested against the alternative hypothesis 
The null hypothesis indicates that the series is not stationary, while the 
alternative hypothesis suggests that the series is stationary. 

AYt = Po + « Yt_i + IIHi AYt_i + Et (1) 

The unit root test developed by Phillips-Perron (1988) is based on the model determined 
in Equation 2. In this equation T determines the number of observation while t indicates 
time. Test results determined by estimation of these model are evaluated in terms of critical 
values of MacKinnon. The null hypothesis (//o:2 = 0) is tested against the alternative 
hypothesis < 0). The null hypothesis states that the series contain unit root while the 
alternative hypothesis states that the series do not contain unit root. 

AYt = 5o + AYt_i + 5i (t - T/2) + Ut (2) 

The cointegration test developed by Johansen and Juselius (1990) is suitable for examining 
the long-term relationship between variables after determining that the data are stable at 
the same level. This method makes an analysis of cointegration over the system of 
simultaneous equations generated by using variables that become stable at the same time 
when the difference is taken. In the framework of this methodology a VAR (Vector 
Autoregressive) Model with p degree in Equation 4 is operated. 

Yt = ^+AYt_l +.+ApYt_p + et (3) 

Equation 3 can be rearranged as in equation 4 by taking the first difference. 

AYt = n + n Yt_i + Zfr/ T AYt_i + et (4) 

In Equation 4, FI is the parameter indicating the long term relation. Thus, the cointegration 
hypothesis is analyzed through the equation which is FI = a p. So, a and p (pxr) represents 
a two-dimensional matrix. The matrix a shows the rate of improvement of the deviations 
from the long-run equilibrium of the variables while p denotes the cointegration vector 
showing the long-term effects of the variables in the equilibrium relations. The number of 
cointegration vectors is examined in the framework of Trace Statistics and Maximum-Eigen 
Statistics. Thus, both tests investigate long term associations by determining how many 
cointegrated vectors are among the variables. 
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Trace Statistics can be caicuiated from the formuia indicated in Equation 5. Here, the nuii 
hypothesis {Ho-.r <m-l) is tested against the aiternative hypothesis {Hi.r >m). 

Atrace(r) = -T2:”r+iln(l-Ai) (5) 

Max-Eigen Statistics can be caicuiated from the formuia indicated in Equation 6. Here, the 
nuii hypothesis {Ho-.r <m-l) is tested against the aiternative hypothesis (Hi.r >m). 

Amax(r,r+1) =-Tln(l-Ar+i) (6) 

If the cointegration reiation is found between the variabies used in the anaiysis, then the 
VECM (Vector Error Correction Modei) method shouid be used when the dynamic effects 
are examined in the next stage. Accordingiy, the modeis to be used in the causaiity test 
deveioped by Granger (1988) are defined in Equation 7 and 8 beiow, inciuding the error 
correction term. 

AYt = Po + cti AYt_i + SkLi pk AXt_k + Ai ECTt_i + Ut (7) 

AXt = Ho + Z” 1 Hi AXt_i + i:k=i 5i AYt_k + h ECTt_i + Vt ( 8 ) 

In equations, the coefficients of the error correction term (ECT) and A 2 show the rotationai 
speed of X and Y variabies to equiiibrium reiation. Error correction coefficients are expected 
to be negative and statisticaiiy significant. In the framework of Granger causaiity test, 
whether the a and 6 coefficients in the equations are meaningfui is tested by the standard 
F-test. Accordingiy, by equation (7) Y Granger causes X if the nuii of either I]k=iPk = 
OorAi = 0 is rejected. On the other hand, by equation (8), X Granger causes Y if A 2 is 
significant and Sk^iSjare jointiy significant. 

4 Results and Discussion 

Before running the econometric anaiysis of the modei, we test whether time series used in 
the modei are stationary or not. Accordingiy, we check whether time series of economic 
growth rate (EG) and exchange rate (ER) are stationary by using Augmented Dickey Fuiier 
(ADF) and Phiiips Peron (PP) tests. Tabie 1 presents the resuits of unit root tests. Findings 
show that aii variabies are not stationary at ievei. However, by first differentiation aii series 
become stationary since the caicuiated test statistics exceed the criticai vaiues. In 
conciusion, both economic growth (EG) and exchange rate (ER) series are integrated of 
the same order at I (1). 

Table 1. Resuits of Unit Root Tests 



ADF 

(Augmented Dickey Fuller) 

PP 

(Philips Peron) 

Variables 

Level 

First Difference 

Level 

First Difference 

EG 

-3,5311 

-6,5466* 

-2,4321 

-4,5675** 

ER 

-2,8346 

-5,4184* 

-1,8778 

-3,1134** 


Not: * and ** indicate the significance level at 1 % and 5 %, respectively. 

Maximum lag length is specified by considering Akaike Information Criterion (1). 
Source: Author 


After determining that both the series of exchange rate (ER) and economic growth (EG) 
are integrated of the same order at I (1), we employ Johansen cointegration test in order 
to investigate the long run relationship between the variables. The results of Johansen 
Cointegration analysis are presented in Table 3. Results show that the computed value of 
the both Trace Statistic and Max-Eigen statistic are more than the critical value at 5% level 
of significance. Therefore, the null hypothesis that there is no co-integrating vector was 
rejected. Thus, the results of both cointegration test implies that there is long run 
relationship between exchange rate and economic growth in Turkey. 
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Table 3 Johansen Cointegration Tests Resuits 


Null 

Trace Statistics 

Maximum Eigenvalue Statistics 

Hypothesis 

Test 

Statistic 

% 5 Critical 
Value 

Test 

Statistic 

% 5 Critical 

Value 

r = 0 

26.8643 

19.7432 

20. 6784 

16.3467 

r < 1 

7.5431 

8.7854 

7.5431 

8.7854 


Source: Author 


Given the iong run reiationship among the variabies, Granger causaiity test based on the 
VECM (Vector Error Correction Modei) has been empioyed in order to detect the direction 
of reiation between the variabies. The resuits of Granger causaiity test are presented in 
Tabie-4. According to resuits, we reject the nuii hypothesis that exchange rate (ER) does 
not Granger cause economic growth rate (EG). Thus, findings reveai that causaiity runs 
from exchange rate (ER) to economic growth (EG) whiie the reverse causation is not 
confirmed. 


Table 4 Granger Causaiity Test 


Null 

F- 

P- 

Decision 

Hypothesis 

Statistic 

Value 


ER does not Granger cause EG 

3.1253* 

0.0180 

Reject 

EG does not Granger cause ER 

0.9811 

0.4831 

Not Reject 


Not: * indicates the significance level at 5 %. Maximum lag length is specified by Akaike 
Information Criterion (1). 

Source: Author 


Finally, in order to show short-run dynamics between exchange rate and economic growth, 
the results of VECM estimation are presented in Table 5. The coefficient of error correction 
term is statistically significant and negative as we expected. Findings also indicated that 
exchange rate affects economic growth negatively as confirmed by the sign of the related 
coefficient (aeRm). 


Table 5 Estimation Results of Vector Error Correction Model 


Variables 

Coefficient 

t Value 

Probability 

Constant 

0.134** 

1.649 

0,024 

ECt-i 

-0.281* 

-3,195 

0,001 

AERt-i 

-0.133** 

-2.078 

0.031 

AEGt-i 

0.621* 

3,841 

0.000 


Not: ** indicates the significance level at 1% and 5 %, respectively. 

Diagnostic Tests: Adj. R^ = 0.312; F test = 4.502 =.025); D.W = 2.034 
Source: Author 


Overall, empirical results indicated that there is a unidirectional negative causality from 
exchange rate to economic growth. These finding supports structuralist view asserting that 
depreciation of local currency have a contractionary impact on economic growth. It seems 
that depreciation of Turkish Lira restricts imports that create the appropriate conditions for 
economic growth by providing machinery, equipment and raw materials needed as the 
production inputs. In terms of policy implementation, empirical findings also give 
significant insights for the effectiveness of Inflation Targeting Policy adopted in Turkey 
since 2001. According to this, since the exchange rate is one of the significant determinants 
of economic growth in Turkey, special importance should be given to exchange rate 
management under Inflation Targeting Regime. In other words. Inflation Targeting Policy 
in Turkey should fulfil a difficult task by successfully providing both price and exchange 
rate stability in the same time. 
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5 Conclusions 


In the literature, there are two basic approach related to transfer mechanism between 
exchange rate and economic growth. Conventional view argues that rising exchange rate 
stimulates economic growth via enlarging the volume of net export. Contrarily, 
Structuralist view claims that there is a negative relationship between exchange rate and 
economic growth in developing countries in particular. After an increase in exchange rate, 
in the developing countries that manufacture on the basis of external inputs, the cost of 
production increases and consequently the economic growth is adversely affected. In the 
line with the views indicated above, we examine the relationship between exchange rate 
and economic growth in Turkey using Johansen co-integration and Granger causality tests 
for the quarterly data from 2002 to 2017. 

The findings of Johansen cointegration test show that exchange rate and income are 
significantly cointegrated in the long run. Estimation results of Granger causality test and 
Vector Error Correction Model indicated a negative causality relationship from exchange 
rates to economic growth. Together all of these findings provide an econometric 
confirmation for structuralist view arguing that the rise in the exchange rate causes a 
contraction in economic activity. From the policy perspective, instead of completely 
liberalizing the exchange rate in the framework of inflation targeting strategy adopted since 
2011, policy makers in Turkey have to prevent the upside movements in the exchange rate 
by taking into consideration its negative effect on economic growth. 

Acknowledgments 

This work was supported by Scientific Research Projects Coordination Unit of Bandirma 
Onyedi Eyiul University. (Project Number: BAP-18-iiBF-1009-038) 

References 

Aman, Q., Ullah, I., Khan, M. I., Khan, S. (2013). Linkages between Exchange Rate and 
Economic Growth in Pakistan. European Journal of Law and Economics, vol. 44(1), pp. 157- 
164. 

Bahmani-Oskooee, M., Chomsisengphet, S., Kandil, M. (2002). Are Devaluations 
Contractionary in Asia. Journal of Post Keynesian Economics, vol. 25(1), pp. 69-81. 

Bird, G., Rajan, R. S. (2004). Does Devaluation Lead to Economic Recovery or Economic 
Contraction? Theory and Policy with Reference to Thailand. Journal of International 
Development, vol. 16, pp. 141-156. 

Blecker, R. A., Razmi, A. (2008). The Fallacy of Composition and Contractionary 
Devaluations: Output Effects of Real Exchange Rate Shocks in Semi Industrialised 
Countries. Cambridge Journal of Economics, vol. 32(1), pp. 83-109. 

Chen, J. (2012). Real Exchange Rate and Economic Growth: Evidence from Chinese 
Provincial data. PSE Working Papers, pp. 127. 

C^elik, T., (^elik B., Barak, D. (2017). Real Exchange Rate and Economic Growth Relationship 
in Transition Economies. Suleyman Demirel University, The Journal of Faculty of Economics 
and Administrative Sciences, vol. 22(3), pp. 877-890. 

Di Nino, V., Eichengreen, B., Sbracia, M., (2011). Real Exchange Rates, Trade, and Growth: 
Italy 1861- 2011. Banca d'ltalia Economic History Working Papers, no. 10. 

Dickey, D.A., Fuller, W. A. (1981). Likelihood Ratio Statistics for Autoregressive Time 
Series with a Unit Root. Econometrica, vol. 49(4), pp. 1057-1072. 

Domag, i. (1997). Are Devaluations Contractionary? Evidence from Turkey. Journal of 
Economic Development, vol. 22(2), pp. 145-163. 

Galindo, A., Izquierdo, A., Montero, J., (2005). Real Exchange Rates, Dollarization and 
Industrial Employment in Latin America. Banco de Espana Working Paper, no. 0601. 


241 



Granger, C. W. J. (1988). Some Recent Developments in a Concept of Causality. Journal 
of Econometrics, vol. 39(1-2), pp. 199-211. 

Hailwood, C. P., Macdonald R. (2003). International Money and Finance. Blackwell 
Publishing. ISBN: 0-631-20461-X. 

Johansen, S., Juselius, K. (1990). Maximum Likelihood Estimation and Inference on 
Cointegration with Application to the Demand for Money. Oxford Bulletin of Economics and 
Statistics, vol. 52, pp. 169-210. 

Keller, W. (2004). International Technology Diffusion. Journal of Economic Literature, vol. 
XLII, pp. 752-782. 

Lee, J. W. (1995). Capital Goods Imports and Long-run Growth. Journal of Development 
Economics, vol. 48, pp. 91-110 

Habib, M. M., Mileva, E., Stracca, L. (2017). The Real Exchange Rate and Economic Growth: 
Revisiting the case using External Instruments. Journal of International Money and 
Finance, vol. 73, pp. 386-398. 

Mazumdar, J. (2001). Imported Machinery and Growth in LDCs. Journal of Development 
Economics, vol. 65, pp. 209-24. 

Narayan, P. K., Narayan, S. (2007). Is Devaluation Expansionary or Contractionary? 
Empirical Evidence from Fiji. Applied Economics, vol. 39, pp. 2589-2598. 

Phillips, P. C. B., Perron, P. (1988). Testing for a Unit Root in Time Series Regression. 
Biometrika, vol. 75, pp. 335-346. 

Rodrik, D. (2008). The real exchange rate and economic growth. Brookings Papers on 
Economic Activity, vol. 2, pp. 365-412. 

Vaz, H. P., Baer, W. (2014). Real Exchange Rate and Manufacturing Growth in Latin 
America. Latin American Economic Review, vol. 23(2), pp. 1-17. 

Yihesis, Z. (2006). The Effects of Devaluation on Aggregate Output: Empirical Evidence 
from Africa. International Review of Applied Economics, vol. 20(1), pp. 21-45. 


242 



The Effect of Bank Credit on the Current Account Balance in Turkey 

Ozcan KarahanS Metehan Yilgor^, Hakan Ondes^ 

^ Bandirma Onyedi Eyiul University 
Faculty of Economics and Political Sciences, Economics Department 
Merkez Yerle§kesi, 10200, Bandirma-Balikesir, Turkey 

E-mail: okarahan@bandirma.edu.tr 

2 Bandirma Onyedi Eyiul University 

Faculty of Economics and Political Sciences, Econometrics Department 
Merkez Yerle§kesi, 10200, Bandirma-Balikesir, Turkey; 

E-mail: myilgor@bandirma.edu.tr 

3 Bandirma Onyedi Eyiul University 

Faculty of Economics and Political Sciences, Econometrics Department 
Merkez Yerle§kesi, 10200, Bandirma-Balikesir, Turkey 

E-mail: hondes@bandirma.edu.tr 

Abstract: Like another developing country, one of the most important problems in Turkish 
economy is the large current account imbalance which continues permanently. Past 
experiences in the Turkish economy indicated that persistent large current account 
imbalances make financial system more fragile and cause serious currency crises. 
Therefore, examining the determinants of current account deficit in Turkey becomes a 
significant research topic. Accordingly, this study aims to analyse the impact of bank credit 
expansion on current account balance in Turkey. Covering the quarterly data between 2004 
and 2017 the relationship between bank credit and current account balance has been 
investigated in the long run and the short run by ARDL Model. Empirical results show that 
there is a causal relationship from credit growth to current account deficit. It seems that 
credit expansion has been one of the leading reasons behind the growing current account 
deficits in Turkey. Thus, the results indicate that policy-makers in Turkey should take into 
account the credit expansion while keeping the current account balance as the primary 
objective to provide financial system soundness and economic stability. 

Keywords: bank credit, current account deficit, ARDL model 
JEL codes: E51, F32, C22 

1 Introduction 

Along with the liberalization process of the 1980s, real and financial economic relations 
among the countries have increased. In this process, the current account balance which 
demonstrates domestic residents' transactions with foreigners in the goods markets had 
been critical for the developing economies from various aspects. Even if developing 
countries have the opportunity to finance current account deficits by attracting foreign 
capital flows from international financial markets, national economies with high levels of 
current account deficits in the turbulent global market environment have become more 
vulnerable to external economic conditions. For this reason, high level of current account 
deficit has been accepted as an indicator that show the imbalance in the economy and 
country's risk increase. 

Thus, the fight against the current account deficit can be seen as one of the main policy 
objectives for developing countries. In this context, studies aiming to determine the 
dynamics of current account deficits have begun to take an important place in the 
literature. Economists have identified many factors that cause the current account deficit 
in developing countries. However, in recent years, economists have focused on the credit 
expansion as the basic dynamic of current account deficit. Accordingly, expansion of bank 
credit leads current account balance via increasing total consumption. Thus, total credit 
volume in banking sector regarded as a driving force behind the growth of the current 
account deficit. Therefore, economic policies towards controlling the volume of bank credit 
have crucial importance for developing countries with high current account deficits. 
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Turkey is also among the countries facing with the problem of current account deficit. 
Indeed, the current account deficit for Turkish economy was a chronic macroeconomic 
problem which had generated financial instability and economic crisis in the past. 
Therefore, changes in the current account deficit and its determinants are on the top topics 
of agenda in Turkish economy today. Accordingly, this study examined the dynamics 
determining the current account balance focusing on the role of credit expansion in Turkey. 
More specifically, the aim of our study is to explore the impact of credit expansion in Turkey 
on current account balance during the period of 2004- 2017 by employing ARDL model. 
The paper proceeds as follows: Section 2 discusses the related literature briefly. Section 3 
presents the data, econometric methodology and results. Final section concludes and 
makes some policy implications. 

2 Literature 

Looking at the literature, it seems that one of the most important macroeconomic problems 
in developing countries is current account deficit. It also seems that credit volume has 
been shown among the basic determinants of current account deficit by most of the 
economists. It can be theoretically asserted that an increase in bank credit would have an 
unbalancing effect on the current account deficit via stimulating import in developing 
countries. Accordingly, bank credits increase total domestic consumption, which results in 
increasing volume of imported consumption and investment goods. 

Credit expansion or an increase in total domestic credit volume means that economic actors 
within the country have an additional income and purchasing power. This additional 
purchasing power is expected to increase both domestic demand and external demand 
since it is almost impossible to assess all of the consumer demand within the country. The 
increase in consumption demand for the foreign market directly increases the current 
account deficit. The increase in demand for the domestic market also leads to a current 
account deficit indirectly by increasing the imports of investment goods such as capital and 
intermediary goods in developing countries. As is known, the production structure in 
developing countries is overly dependent on the import of foreign intermediate and 
machinery equipment. That means firms in developing countries produce on the basis of 
imported inputs. For this reason, the increase in domestic demand due to the expansion 
of bank credits and the start of additional production of companies cause the increase of 
imported input production, which results in the increase of the current account deficit. 

There are numerous empirical studies analysed whether there is a causal relationship 
between bank credit and current account deficits. It seems that total credit volume in 
banking sector is a driving force behind the growth of the current account deficit. Brissimis 
et al. (2012) studied the main macroeconomic factors that shaped current account 
development in Greece over the period from 1960 to 2007. They found that credit growth 
was pivotal in explaining the fall of the private saving rate and thus a factor deteriorating 
of the current account. Ekinci et al. (2015) analysed the determinants of the current 
account balance for the annual dataset covering the period from 1991 to 2011 in 49 
countries including industrial and developing ones. They employed generalized method of 
moments (GMM) procedure in the framework of dynamic panel data analysis and reported 
a significant deterioration in the current account balance in case of an increase in the credit 
growth. The acceleration of loan growth has a deteriorating effect on current account 
balance especially in emerging countries. Buyukkarabacak and Krause (2009) investigated 
the impact of household and firm credit on current account deficit using data between 1990 
and 2011 in 18 emerging economies. Employing panel data analysis, it was concluded that 
household credit is negatively but firm credit is positively correlated with the trade balance. 
In other words, consumer credit and producer credit have sharply different impacts on the 
trade balance. 

Concerning with the case of Turkey, Goger, i. (2013) investigated the relationship between 
total domestic credit and current account deficit in Turkey. The results of cointegration test 
with multiple structural breaks using quarterly data over the period 1992—2013 
determined that an increase in the domestic credit volume is a factor in increasing the 
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current account deficit. Demirhan (2014) anaiysed the effect of credit growth on current 
account deficit using quarteriy data ranging from 1998 to 2015. Empiricai resuits of ARDL 
modei showed that credit growth have a significant impact on current account deficit in the 
short run and the iong run. Thus, it was conciuded that credit growth is taken into 
consideration as poiicy instruments improving current account baiance in Turkey. Soydan 
(2016) empiricaiiy anaiyzed the reiationship between current account baiances and 
domestic credit dynamics in the case of Turkey. The resuits of ARDL bounds testing 
methodoiogy showed the causaiity between domestic credit and externai baiance. 
Accordingiy, he conciuded that poiicymakers shouid designed a poiicy towards bring credit 
growth down in order to reduction in current account deficit. Karahan and Usiu (2016) 
investigated the reiationship between credit by which commerdai bank to private sector 
and current account deficit covering the period of 2005-2015. Empioying ARDL modei, it is 
asserted that credit voiume is statisticai significant and positiveiy affects current account 
deficit in the short and iong run. Therefore poiicymakers in Turkey shouid siow down credit 
voiume in response to current account deficit in order to ensure finandai stabiiity. 

Looking at the iiterature it seems that some studies decompose bank credit whiie 
examining the impact on externai baiance in Turkey. Teiatar (2011), using the quarteriy 
data between 2003 and 2010, examined the impact of different bank credit on current 
account deficit. He found that there is no significant causaiity reiation to the current 
account from the totai ioans but there is a positive causaiity reiation to the current account 
from the consumer ioans. In other words, he showed that consumer credits, rather than 
totai credits, contribute to current account deficit. Turgutiu (2014) aiso decomposed 
consumer ioans into sub-categories as reai estate ioans, vehicie ioans and other ioans to 
investigate their individuai effects on the current account baiance of Turkey over the period 
2000-2013. The resuits of ARDL modei indicated that reai estate ioans and other ioans 
negativeiy affected the current account baiance. Aiioguiiari et ai. (2015) investigated the 
reiationship between consumer and commerdai ioan growths and current account deficit 
in Turkey. Regression anaiysis using quarteriy data between 2003 and 2015 reveaied that 
consumer ioan growth negativeiy and statisticaiiy significantiy affects current account 
baiance whiie commerdai ioan growth has no statisticaiiy significant effect. Finaiiy, Ducan 
(2016) investigated the impact of the increase in consumer credit on current account deficit 
using quarteriy data covering the period between 2009 and 2015. Granger causaiity test 
and impuise response anaiysis and variance decomposition based on the VAR modei were 
carried out. Empiricai findings showed that the increase in consumer ioans seems to be 
quite high share in the expansion of current account deficit. 

Contrary to studies indicated above, some studies found no reiationship between bank 
credit and externa baiance in Turkey. For exampie, Gacaner and Saygiii (2014) used 
quarteriy data for the period of 1998-2013 to identify the determinants of the current 
account deficit in Turkey. When the variabies affecting the current account deficit are 
evaiuated together, they determined that the effects of variabies representing monetary 
aggregates iike bank credit are weak. Thus, their resuits showed that the iimitations on 
the ioans are not enough to reduce current account deficit probiem. Akgayir and Aibeni 
(2016) examined the iink between the voiume of ioans and the current account deficit in 
Turkey. Conducting Toda-Yamamoto test and ARDL Modei for quarteriy data set covering 
the period between 1992 and 2014, they found that the impact of bank credit on current 
account deficit is very weak. Therefore, they argued that it is impossibie to think of the 
totai domestic credit voiume as the singie most powerfui cause of the current deficit in 
Turkey. Thus, it is not anticipated that poiicies towards restriction of bank credit expansion 
wiii be effective over the eiements that increase current account deficit. 

3 Data, Methodology and Empirical Results 

The aim of this section is to empiricaiiy anaiyse the reiationship between credit expansion 
and the current account deficit in Turkey. We use quarteriy data covering the period 2004- 
Q1 and 2017-Q4. The amount of bank credit consists of aii kinds of ioan given to firms and 
househoid except credit cards. The current account deficit (CAD) and totai bank credit (BC) 
variabies used in the modei is obtained as ration of current account deficit and bank credit 
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data to Gross Domestic Product (GDP). In addition, the iogarithms of the series were taken 
and each data are shown as LBK and LCAD. Ail of the data set is compiled from the 
Electronic Data Distribution System (EDDS) in Central Bank of the Republic of Turkey 
(CBRT). 

Empirical analysis begins by conducting the unit root tests such as ADF and PP in order 
check the stationary status of the variables. Later, the relationship between the series of 
bank credit and current account balance has been examined by using the autoregressive 
distributed lag (ARDL) model popularized by Pesaran, et al. (1996), Pesaran (1997) and 
Pesaran and Shin (1999). ARDL model does not impose a restrictive assumption that all 
the variables under study must be integrated of the same order. This model also allows us 
to get consistent and robust results both for the long-run and short-run relationship among 
the variables even if he sample size is small. In the framework of ARDL model we follow 
three-step procedure. 

Firstly, cointegration relationship between the series of bank credit and current account 
balance has been examined by using Bond Test. In the framework of bounds test, 
calculated F-statistics is compared with the critical value tabulated by Pesaran (1997) and 
Pesaran et al. (2001). If F-statistics exceeds the upper critical value, the null hypothesis 
of a no long-run relationship can be rejected. If the test statistic falls below a lower critical 
value, the null hypothesis is not rejected. Flowever, if the test statistic falls between these 
two bounds, the result is inconclusive. When the order of integration of all the variables is 
I (1), the decision is made based on the upper bound. If all the variables are I (0), then 
the decision is made based on the lower bound. 

In the second step, if there is evidence of a cointegration among the variables, the long- 
run model indicated in Equation 1 is estimated. It is expected that coefficient of bank credit 
(A) is positive and statistically significant. 

LCADt = §1+ SHiPi LCADt-i+ LBCt_i -F Et (1) 

In the third step, based on the finding related to a long run relationship, error correction 
model (ECM), which indicates the speed of adjustment back to long-run equilibrium after 
a short-run disturbance is estimated. The standard ECM involves estimating the model 
indicated in Equation 2. It is expected that coefficient of error correction term (ECT) is 
negative and statistically significant 

ALCADt = Yi+ 0oECTt_i i:r=i Ui ^LCAD t-i+ Zlliai ALBCt_i -F Et (2) 

Unit Root Test 

Firstly, to determine the order of integration for each variable we use the Augmented 
Dickey-Fuller (ADF) and Phillips Perron (PP) tests. The first step of the empirical 
methodology is finding the order of integrations of the data. Accordingly, in order to 
indicate the stationary statute of data set related to bank credit (LBC) and current account 
deficit (LCAD) we perform Augmented Dickey Fuller (ADF) and Philips Peron (PP) unit root 
tests. The results of the Augmented Dickey-Fuller and Phillip Perron tests are presented in 
Table-1. Bank credit (LBC) is integrated to the order of one I (1), while the current account 
deficit (LCAD) is also integrated to the order of one I (1). Findings show that all variables 
are not stationary at level but both series become stationary after taking their first 
difference. Thus, unit root test results show that all time series in the model have same 
order I (1). 
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Table 1 Results of Unit Root Tests 



ADF 

(Augmented Dickey Fuller) 

PP 

(Philips Peron) 

Variables 

Level 

First Difference 

Level 

First Difference 

LBC 

-1,274 

-3,332*=^ 

-1,676 

-2,679* 

LCAD 

-2,159 

-5,488**=^ 

-2,028 

-2,242* 


Note: ** and *** denote statistical significance at the 10 %, 5 % and 1 % levels, 

respectively. Maximum lag length is specified by considering Akaike Information Criterion (2). 
Source: Authors 


Cointegration Tests 

In this section we employ cointegration tests which are the standard tools in order to 
investigate the linear combination of time series variables. In the framework of ARDL 
model, bounds test is applied to indicate whether bank credit (LBC) and current account 
deficit (LCAD) have a long run relationship or not. 

In the framework of bounds test for co-integration, we firstly determine lag order as 5 
based on Akaike Information Criterion. Accordingly, bounds test is employed and the 
results are shown in Table-2. As can be seen from the Table calculated F-statistic (6.333) 
is higher than the upper bound critical value at a 5% level of significance (4.390) as 
reported by Pesaran et al. (2001). This implies that the null hypothesis of no cointegration 
is rejected at 5%. Therefore, there is a cointegrating relationship among the bank credit 
and current account deficit. In other words, the result of the bounds test indicates that 
there is a stable long-run relationship between the bank credit and current account 
balance. 


Table 2 ARDL Bound Test Results 


F statistics 



Critical Values 



(k=l, n=55) 


1% 

5% 


10% 


4,90 

1(0) 

1(1) 

1(0) 

1(1) 

1(0) 

1(1) 

3.143 

3.670 

3.790 

4.190 

5.377 

6.047 

Diagnostic 

Test 

R2 

Adj. R2 

LM Test 

BP 

JB 

Wald 

0.81 

0.75 

2.45 

(0-10)_ 

1.05 

(0-42) 

1.07 

(0-58) 

4.90 


Note: k is the number of independent variables while N indicates the number of observations. 
Critical values are taken from Narayan (2005). 

Source: Authors 


Results of Long Run Estimation 

After indicating the presence of cointegration among the variables, in this part of study we 
estimated the coefficients indicated the long run relationship between bank credit and 
current account deficit. The empirical results of the long-run model obtained by ARDL (6,5) 
based on Akaike Information Criterion are presented in Table-3. The impact of the bank 
credit on the current account deficit is positive and statistically significant. The results 
indicate that the bank credit is an important determinant of current account deficit. Every 
1% increase in bank credit yields average 0.231% deterioration in the current account 
balance. Thus, the results confirm the theory asserting that a rise in bank credit increases 
the total consumption and will therefore increase imported consumption and investment 
goods and deteriorate the current account balance. 

To ascertain the goodness of fit of the ARDL model, the results of diagnostic and stability 
tests also have been presented in Table 3. Test results of LM, Breusch-Pagan and Jarque- 
Bera indicate that there is no problem of the serial correlation, heteroscedasticity, 
normality, associated with the model. 
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Table 3 Estimated Long-Run Coefficients for ARDL (6,5) 


Variables 

Coefficients 

Prob. 

LCAD(-l) 

1.955*** 

0.000 

LCAD(-2) 

-2.087*** 

0.000 

LCADI-3) 

1.653*** 

0.000 

LCAD(-4) 

-1.179** 

0.010 

LCAD(-5) 

0.686** 

0.044 

LCAD(-6) 

-0.196 

0.191 

LBC 

0.231** 

0.038 

LBC(-l) 

-0.634** 

0.039 

LBC(-2) 

1.085* 

0.077 

LBC(-3) 

-1.213* 

0.086 

LBC(-4) 

1.083* 

0.099 

LBC(-5) 

-0.547** 

0.030 

C 

Long Term Coefficients 

C 

0.258** 

0.035 

BC 

0.231** 

0.040 

Diagnostic Test 

R2 

0.95 


Adi. R2 

0.94 


LM test 

2.02 ro.i6i 


Breusch-Pagan 

0.95 rO.501 


Jarque-Bera 

1.70 [0.42] 



Note: ** and *** denote statistical significance at the 10 %, 5 % and 1 % levels, 

respectively. 


Source: Authors 


Results of Short Run Estimation 

The results of the ECM obtained by ARDL (5,6) based on Akaike Information Criterion are 
presented in Table-4. Estimated coefficient of bank credit is positive and statistically 
significant. Every 1% increase in bank credit yields average 0.212% deterioration in the 
current account balance. It seems that the magnitude of positive impact of bank credit on 
the current account deficit is smaller than that of the long-run impact (0.231%). This 
finding indicates that the impact of change in bank credit on current account balance is 
stronger in the long run compared to short run. 

Error correction term (ECT-i) is one lagged value of the residuals from long-run ARDL model 
and the coefficient of it is the speed of adjustment towards long term equilibrium path. The 
coefficient of the lagged error term (ECT-i) is negative and highly statistically significant 
as we expected. The significance of error correction term shows the causality in at least 
one direction. The coefficient of -0.579 indicates the rate of convergence to equilibrium, 
which implies that deviation from the long-term equilibrium is corrected by 57.90 % over 
each quarter. We apply a number of diagnostic tests to ascertain the goodness of fit of the 
error correction model. Findings of LM and Breusch-Pagan confirm that there is no serial 
correlation and heteroskedasticity, respectively. The model also passes the Jarque-Bera 
normality test which suggests that the errors are normally distributed. 

Summing up the empirical results, it can be inferred that there is reasonable evidence 
depicting both positive long-run and short-run relationship between the bank credit and 
current account deficit in the case of Turkey. In other words, results of ARDL model indicate 
that the credit volume of Turkish Economy is statistical significant and positively affects 
current account deficit in the short and long run. The policy implication is that credit growth 
is taken into consideration as policy instruments improving current account balance and 
hence macroeconomic stability in Turkey. For example difficulties in the current account 
balance can be corrected through monetary policies restricting the volume of bank credit. 
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Table 4 Estimated Error Correction Modei 


Variables 

Coefficients 

Prob. 

ALCAD(-l) 

1.615*** 

0.000 

ALCAD(-2) 

-1.875*** 

0.000 

ALCAD(-3) 

1.453*** 

0.000 

ALCAD(-4) 

-1.294*** 

0.000 

ALCAD(-5) 

0.795*** 

0.004 

ALCAD(-6) 

-0.450*** 

0.002 

ALBC 

0.212** 

0.038 

ALBC(-l) 

-0.332** 

0.044 

ALBC(-2) 

0.652** 

0.029 

ALBC(-3) 

0.504** 

0.024 

ALBC(-4) 

0.414 

0.107 

ECT(-l) 

-0.579* 

0.084 

C 

-0.008 

0.353 

Diagnostic Test 

R2 

0.82 


Adj. R2 

0.76 


LM Test 

1.44 r0.251 


Breusch-Paqan 

1.63 ro.i2i 


Jarque-Bera 

1.32 [0.51] 



Note: ** and *** denote statistical significance at the 10 %, 5 % and 1 % levels, 

respectively. 

Source: Authors 


4 Conclusions 

Continuity high current account deficit has been one of the crucial economic problems in 
Turkey from past to now. Namely, an increase in current account deficit has been 
considered as significant factor raising country risk and leading to economic crisis. 
Therefore, it is crucial to indicate the dynamics of current account imbalance for Turkish 
economic agenda. Accordingly, this article is an attempt to examine the short and long- 
run relationship between the bank credit and current account balance in the case of Turkish 
economy. The autoregressive distributed lag (ARDL) model is applied to quarterly data for 
the period 2004 to 2017 in order to investigate whether a causal relationship exists 
between the bank credit and current account balance. 

The result of the bounds test indicates that there is a stable long-run relationship between 
the bank credit and current account balance. The estimated coefficients in the short run 
and long run ARDL models show that the volume of bank credit is positively related to the 
current account deficit. Thus, the results provide an evidence that bank credit play a 
stronger role in determining the behaviour of the current account deficit in Turkey. This 
finding also shows that unbalancing impact of bank credit expansion on current account is 
crucial factor determining macro-economic risks in Turkey. Thus, management of the 
volume of bank credit is crucial for designing policies aimed at macroeconomic stability. 
That means the monetary policy framework of Central Bank of the Republic of Turkey 
(CBRT) should take into account the volume of bank credit while keeping the current 
account balance and macroeconomic stability together. 
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Abstract: The aim of the article was to analyze the relationship between the application 
of IFRS by economic entities and financial and non-financial measures of enterprises in the 
selected countries of Western Europe. 461 companies from Western European countries 
were analyzed. The article discusses the issues of preparing financial statements according 
to IFRS. The subject of the detailed analysis were correlations between the IFRS application 
and profitability, liquidity ratio, assets turnover, investment intensity, total debt ratio, 
company size, company growth, international activity, market share and industry 
concentration. The higher level of risk, lower liquidity, lower turnover of assets, higher 
capital intensity, higher company size, age of the business unit, broader international 
operations and higher market shares in companies applying IFRS in selected countries of 
Western Europe were verified empirically. 

Keywords: IFRS adoption, European Union, financial ratios, non-financial ratio, accounting 
harmonization 
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1 Introduction 

International Financial Reporting Standards have been globally recognized and accepted in 
accounting. They should be considered as the most mature form of harmonization of local 
accounting standards applied in particular countries, and they have been implemented in 
over 120 countries. The scope of their application varies significantly, however they are 
most commonly applied on stock exchanges. Within the area of the EU, all listed companies 
preparing consolidated financial statements are obliged to comply with their standards. In 
some countries, it is required to apply them in all entities, both listed and unlisted 
(Bulgaria), whilst in other countries they are allowed, yet not mandatory for the financial 
reports of unconsolidated listed companies (Great Britain), or finally in some other 
countries their application for the mentioned above companies is prohibited (Hungary, 
Sweden, Spain). Within the confines of the EU, voluntary use of standards in the countries 
of Western Europe has been increasing, even though the dynamics of that increase has 
somehow slowed down (Kqdzior, 2015). 

The application of IFRS is beneficial for many participants in the market. The standards 
enhance the quality of financial reporting; it is more precise, submitted on time, it better 
protects the interests of minority investors, largely eliminates disparities between local 
accounting standards, lowers the cost of financial information for the investors (Ball, 2006). 
Nonetheless, the application of IFRS proves to be costly for many entities as it requires 
advanced training sessions, and numerous enterprises encounter problems in the practical 
application of standards. In many cases, intensive investment in the area of IT is 
prerequisite (Kim et al., 2012). Numerous research papers have shown the conducive 
impact of IFRS on the cost of capital, risk (Daske, 2006; Daske et al., 2008), profitability, 
liquidity (Persakis and latridis, 2017; Grabihski and Kqdzior, 2006), minimizing earnings 
management (Andre et al., 2012), and alike. This paper aims at analyzing the 


251 



dependencies between IFRS application by the economic entities and the chosen financial 
and non-financial company evaluation ratios in the selected countries of Western Europe. 
The analysis will focus on the relationships between IFRS application and profitability, 
liquidity ratio, assets turnover, investment intensity, total debt ratio, company size, 
company growth, company age, international activity, market share and industry 
concentration. The analysis of relationships between asset turnover, market share, 
industry concentration and IFRS should be considered as a novelty in the literature on that 
subject. 

2 The application of IFRS versus financial and non-financial gauges 
applied by economic entities 

In literature, various dependencies between the application of IFRS and the selected 
financial and non-financial factors were analyzed. Bessieux-Ollier and Walliser (2012) 
considered the size of the company, book value of fixed assets versus total assets, or 
sectorial affiliation. Bova and Pereira (2012) empirically verified indebtedness, company 
size, ROE, the percentage of shares held by foreign investors, the number of companies in 
the industry, book-to-market ratio, dividend yield. In turn, Gassen and Sellhorn (2006) 
analyzed the dependencies between IFRS and international exposure, company size, 
dispersion of ownership and recent IPOs. Renders and Gaermynck (2007) scrutinized 
microeconomic factors and country level factors. This paper will focus on profitability, 
liquidity ratio, assets turnover, investment intensity, total debt ratio, company size, 
company growth, company age, international activity, market share and industry 
concentration (compare: Gupta et al., 2017). 

Apparently the companies that apply IFRS are characterized by higher profitability (Pichler 
et al., 2018). Business entities that use IFRS should be considered as entities with lower 
risk, a larger scope of accounting disclosures, hence also often a lower cost of capital 
(Daske, 2006; Daske et al., 2008; Jaruga et al., 2007; compare: Cuijpers and Buijink, 

2005) . In most cases, the application of IFRS translates into higher quality of financial 
reporting in comparison to the local standards. For that reason, the entities applying IFRS 
can expect a better access to external financing (Kqdzior, 2012; similarly, Grabihski et al, 
2013). On the other hand, it should be noted that earnings smoothing is made more 
difficult by the application of high quality reporting standards (IFRS). Consequently, it is 
likely that companies demonstrating high, or consistently high profitability level will decide 
to apply IFRS (Andre et al., 2012). In line with the theory of political costs, highly 
profitable business entities should account for their high profitability by additional 
disclosure and special transparency which is feasible with the application of IFRS. 

Companies which show higher levels of risk will be more prone to apply IFRS. This is 
primarily attributable to the necessity of lowering the corporate risk through the application 
of high quality financial reporting. Fligher quality of such reporting allows individual 
investors to compete with the institutional investors on capital markets, particularly the 
less informed investors. Financial reporting according to IFRS reduces the cost and risk of 
information for investors, hence they may require lower rate of return on stock (Ball, 

2006) . The application of IFRS facilitates risk assessment for the investors (Fijalkowska 
and Jaruga-Baranowska, 2007) and also conveys more information e.g. on the investment 
risk (Adamik-Citak, 2011). 

Low liquidity companies will strive for voluntary application of IFRS. Excessively low 
liquidity ratios increase the risk for a company and they may even lead to bankruptcy 
(Maslanka, 2012; Maslanka, Mazur-Maslanka, 2017). The application of high quality 
accounting standards (IFRS) may become the way for lowering the risk. IFRS ensure better 
information about company's liquidity relative to local standards (Adamik-Citak, 2011). In 
view of Grabihski and Kqdzior (2007) those companies that apply IFRS show lower liquidity 
level. They can afford it due to lower risk. Flowever, in the opinion of the authors those 
differences are negligible. Large companies showing excess liquidity do not mostly require 
external capital, hence the application of global accounting standards is not for them of 
major importance. 
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Companies characterized by high operationai efficiency wiii be iess iikeiy to appiy IFRS. 
The higher asset turnover, the more efficient use of assets which may transiate into higher 
profitabiiity of an entity (Okwo et ai., 2012). It seems that those companies which dispiay 
higher operationai efficiency are more iikeiy to obtain externai financing at a iower cost. 
By this token, they wiii not strive to impiement IFRS at aii cost. Companies characterized 
by high asset turnover are mostiy smaiier entities which do not possess the resources 
necessary for IFRS impiementation (Chi and Padgett, 2006). 

Fiigh capitai intensity is to be found most often in those companies which practice iocai 
accounting standards rather than giobai soiutions such as IFRS (compare: Renders and 
Gaeremynck, 2007). Capitai intensity is to be understood as the share of fixed assets in 
the baiance sheet totai. The companies with a high share of fixed assets are considered to 
be reiativeiy safe; their operation is predictabie, and book vaiue cioser to the market vaiue. 
In most cases, fixed assets do not stand for higher disciosure since their vaiue is reiativeiy 
stabie and it does not invoive "buying options on future" (Fiope et ai., 2006; Bessieux- 
Oiiier and Waiiiser, 2012). In addition, oversight of iong term fixed assets is not as 
important as a iarge share of current assets. Fience, the appiication of IFRS in these entities 
is iess iikeiy (Dumontier and Raffournier, 1998; Andre et ai., 2012). 

Indebted companies are more iikeiy to disciose finandai and non-finandai information. 
Fiigher ievei of risk requires more disciosure to iessen the informative asymmetry between 
peopie who are outside and inside the company. In this way it is possibie to iower the cost 
of additionai oversight and agency costs to be borne by the owners. Fiigher cost of capitai 
for the indebted companies may be iowered by voiuntary disciosure of additionai 
information (IFRS) (compare: Li, 2010). Economic entities encumbered with higher risk 
(high indebtness) are more wiiiing to impiement IFRS to mitigate the cost of capitai. Fiigh 
quaiity accounting standards may be conducive for forming proper reiations between the 
owners and creditors. Credit terms are more iikeiy to be compiied with and iess prone to 
manipuiation when high quaiity, rigorous accounting standards (IFRS) are being 
impiemented. By the same token, monitoring the company from the perspective of 
creditors as weii as the owners wiii be more efficient once high quaiity accounting standards 
are up and running. 

Large companies are more prone to appiy IFRS since the costs of their impiementation are 
reiativeiy iower for iarge entities (Bessieux-Oiiier and Waiiiser, 2012). Large entities are 
obiiged to disciose more finandai information, hence their ciear preference for IFRS. The 
cost of disciosing successive information is deciining as that cost is spread over a bigger 
amount of soid products or services (Cuijpers and Buijink, 2005). Operating in iine with 
the theory of poiiticai costs, iarge entities shouid disciose greater voiume of finandai 
information. Large entities are often financed with externai capitai and that is why they are 
concerned about securities exchanges reactions and they prefer the accounting standards 
that are common there (IFRS). By disciosing more information iarge entities do not worry 
about iosing their competitive advantage. In conciusion, iarge entities, stabie on the 
market, shouid appiy high quaiity (credibie), generaiiy accepted accounting standards 
(compare: Gassen and Seiihorn, 2006). 

Companies with a reiativeiy high growth potentiai are more iikeiy to appiy IFRS. For obvious 
reasons, those companies wiii be more dependent on the externai capitai to finance their 
dynamic growth. One of the prerequisites for the acquisition of capitai at iower cost wiii be 
decreasing information asymmetry with the increased disciosure guaranteed by IFRS. IFRS 
warrant high quaiity of finandai reporting (Fito et ai., 2012). The externai investors wiii 
become more interested in financing a company with a high growth potentiai once the risk 
of finandai reporting is mitigated, and information asymmetry contained (Andre et 
ai., 2012). 

Again, the dependencies between the age of a company and appiication of IFRS are not 
quite ciear. Younger companies are, as a ruie, more fiexibie, and they are characterized by 
greater deveiopment potentiai or the management more open to changes. Greater 
deveiopment potentiai transiates into a greater demand for the externai capitai (Bassemir, 
2012). It is necessary to show that the conducted activity and the finandai performance 
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are credible, hence the application of IFRS seems more likely. Nonetheless, the process of 
their application is complex, costly and time consuming, and it calls for qualified manpower 
and expertise. Quite often, advanced training courses allowing proper implementation of 
IFRS are a must, and they are necessary for older companies. Such companies are, as a 
rule, larger entities, well established on the market, and simply required to apply high 
quality financial reporting (^enyigit, 2014). It seems natural that the above attitude will 
prevail and older companies will more eager to apply IFRS. 

The companies engaged in the international activity will be more likely to apply IFRS since 
they are more accepted on capital markets. Quite frequently, the companies involved 
internationally are required to produce financial reports for the local markets. Their cost 
can be lowered with a uniform application of consistent, standardized accounting standards 
(IFRS). By the same token, the cost of auditing financial reports may be also mitigated. 
What is more, IFRS reports provide wider information on changing currency exchange rates 
which are crucial for international companies (Adamik-Citak, 2011). International 
operations mean that international investors can also invest in enterprises. It is also more 
common to hire Board or Supervisory Board members from abroad. Due to their little 
knowledge about local accounting standards they will prefer globally recognized, high 
quality accounting standards represented by IFRS (Francis et al., 2008; Bova and Pereira, 
2012 ). 

The companies which have a large share in the market are called industry leaders in many 
categories. This phenomenon concerns the competitive advantage related to operating, 
financial and investment activities. The largest companies on the market are concerned 
about their image in the eyes of many stakeholders, so they will be especially interested 
in the application of widely recognized and reputable accounting standards (IFRS). The 
companies which have a large share in the market are characterized by high innovation 
and susceptibility to change in many areas (e.g. replacing local standards with IFRS) 
(Goddard et al., 2005). As large economic entities they will be more likely to use IFRS. It 
should also be noted that financial statements based on IFRS provide important information 
on market risk, which is important for these entities (Adamik-Citak, 2011). 

The concentration of shares in the industry usually means a very intense competitive 
struggle between economic entities (Bennenbroek and Flarris, 1995). Often, 4-5 of the 
largest enterprises in the industry control a large part of the market. It means large barriers 
to entry and exit from the market (Kotha and Nair, 1995). Competition between individual 
entities is not limited only to operational activities, but also financial ones, including 
competition for external sources of financing, in particular for share capital. The use of 
IFRS is a way to gaining equity capital and authenticating your business and financial 
reporting. Acquiring share capital at a lower cost may facilitate competitive struggle, 
especially in industries with large capital expenditures. 

For purposes of empirical analysis the following hypotheses have been developed: 

Fli - ROE is higher in companies using IFRS 

FI 2 - level of risk is lower for economic entities using IFRS 

FI3 - liquidity ratio is higher in companies that adopted IFRS 

FI 4 - assets turnover is lower for corporations using IFRS 

FI5 - investment intensity is lower in companies that implemented IFRS 

Fie - total debt ratio is higher in companies using IFRS 

FI7 - bigger companies implement IFRS 

FIs - company growth is higher in companies using IFRS 

FI9 - older companies use IFRS 

Flio - international activity is greater in economic entities that introduced IFRS 
FI 12 - industry concentration is higher in companies using IFRS 

The definitions of particular variables included in the analysis are listed below: 

• IFRS (1;0); when a company applies IFRS, the variable takes "1", if it applies local 
standards (local GAAP) then the variable takes "0", 

• ROE = 100%*net result/equity capital. 
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• liquidity = current liabilities/current assets, 

• capital intensity = fixed assets/total assets, 

• asset turnover = operating activity revenue/value of assets, 

• total debt ratio = value of short and long-term liabilities/ total liabilities, 

• risk = EBIT standard deviation for the last 4 years, 

• company size = In (revenue from operating activity)^, 

• company age = the number of years in business, 

• growth potential = annual increase of revenue from operating activity in %, 

• international activity = the number of branches abroad, 

• concentration of shares in the industry = the value of revenue from operating 
activity of the four largest branches in the industry/ total revenue of operating 
activity of all entities in the industry, 

• market share = revenue from operating activity of a specified entity/total revenue 
from operating activity of all entities in the industry. 

3 Results and Discussion 

The analysis included 461 listed companies from Germany, Great Britain, Finland, Italy and 
France, and the empirical data were collected for 2012- 2016. In the test sample, p of 
Shapiro-Wilk test was below 0.05, hence the analysis was conducted with the application 
of Mann-Whitney test (Table 1 and 2). P values below 0.05 indicate those variables which 
are significantly related with the accounting practice. 

Table 1 The Dependencies Between IFRS Application by Economic Entities and Financial 
Measures 


Variable 

Accounting 

practice 

Average 

SD 

Median 

Q1 

Q3 

P 


Local GAAP 

-6.73 

62.37 

5.39 

-2.75 

13.16 

- p=0.222 

ROE 

IFRS 

-3.21 

63.27 

6.55 

-5.86 

14.8 



Local GAAP 

39529 

239726 

1568 

487.63 

5336 

- p<0.001 

Risk 

IFRS 

7186 

313698 

4976 

1584.29 

19032 


Liquidity _ 

Local GAAP 

0.87 

4.88 

0.49 

0.27 

0.75 

- p<0.001 

ratio 

IFRS 

0.77 

1.96 

0.59 

0.38 

0.81 


Assets _ 

Local GAAP 

1.19 

0.88 

1.10 

0.80 

1.47 

- p<0.001 

turnover 

IFRS 

1.02 

0.63 

0.93 

0.64 

1.23 



Local GAAP 

0.40 

0.22 

0.39 

0.23 

0.54 

- p<0.001 

Investment 

IFRS 

0.47 

0.19 

0.47 

0.33 

0.61 


Total debt _ 

Local GAAP 

0.78 

3.25 

0.53 

0.37 

0.66 

- p=0.656 

ratio 

IFRS 

0.59 

2.41 

0.52 

0.37 

0.67 



Source: Author's own elaboration 


In the analysis of IFRS application and the selected financial measures, it should be noted 
that liquidity ratio values are significantly higher for those companies which apply local 
accounting standards. Flence, the assumption is confirmed that companies with lesser 
liquidity and higher risk will seek to reduce it through the use of IFRS. It was noted that 
capital intensity was significantly higher among those companies which applied IFRS, hence 
the increased demand for long term capital requires the application of IFRS. The 
dependency of IFRS on profitability and indebtness turned out to be insignificant. In 
addition, it was noted that companies encumbered with higher risk are more likely to apply 
IFRS (IFRS reduce information cost for the investors). In turn, asset turnover ratio is 


^ Company size can be also defined as, value of assets or number of employees. 
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significantly higher for those companies which apply local accounting standards. High 
operating efficiency lowers the risk of a company and the cost of its capital. 

Table 2 presents the dependencies between the selected non-financial factors and IFRS 
application. In terms of statistics, the age of companies applying IFRS is significantly 
higher. This might be attributable to the fact that older companies have the resources 
allowing application of IFRS. In turn, companies applying IFRS are substantially bigger 
which possibly stems from the fact that such companies require more capital from the 
external sources and need to remain accountable to the social and economic environment. 
Companies applying IFRS have greater share in the market. Such entities, as business 
leaders, are obliged to sustain the image of their company and the quality of financial 
reporting. For this reason, they are more likely to apply IFRS. International operations are 
conducted to a wider extent in entities applying IFRS, which are, for understandable 
reasons, more accepted or even required for entities operating internationally (globally). 
The relationship between IFRS and the concentration of market shares and growth 
opportunities proved to be statistically insignificant. 


Table 2 The Dependencies Between IFRS Application by Economic Entities and Selected 
Non-financial Measures 


Variable 

Accounting 

practice 

Average 

SD 

Median 

Q1 

Q3 

P 

Company _ 

Local GAAP 

10.70 

2.40 

10.54 

9.24 

12.01 

- p<0.001 

size 

IFRS 

11.74 

2.38 

11.59 

10.30 

13.02 


Company _ 

Local GAAP 

14.35 

73.92 

5.24 

-8.44 

18.44 

- p=0.341 

growth 

IFRS 

18.52 

349.53 

4.96 

-8.34 

16.37 


Company _ 

Local GAAP 

45.85 

70.79 

23.00 

11.00 

54.00 

- p<0.001 

age 

IFRS 

44.25 

41.68 

30.00 

14.00 

58.00 


International _ 

Local GAAP 

1.70 

1.47 

1.39 

0.69 

2.56 

- p<0.001 

activity 

IFRS 

2.69 

1.51 

2.56 

1.61 

3.66 



Local GAAP 

3.66 

10.76 

0.19 

0.04 

2.18 

- p<0.001 

Market share 

IFRS 

6.29 

12.97 

0.92 

0.16 

4.69 


Industry _ 

Local GAAP 

84.05 

11.01 

86.6 

78.11 

92.73 

- p=0.478 

concentration 

IFRS 

84.19 

9.92 

84.8 

78.22 

91.38 



Source: Author's own elaboration 


4 Conclusions 

IFRS should be considered the most mature attempt to harmonize local accounting 
standards. The introduction of IFRS has undoubtedly become the biggest revolution in 
accounting history in over 120 countries. They affect many spheres of activity, such as, 
among others, the cost of capital, risk, profitability, liquidity, the quality of financial 
reporting, the phenomenon of profit management, etc. This paper focused on the 
dependencies between IFRS application and the selected financial and non-financial 
measures of economic entities' performance such as profitability, liquidity ratio, assets 
turnover, investment intensity, total debt ratio, company size, company growth, company 
age, international activity, market share and industry concentration. 

This paper has shown that the production sector of listed companies, operating in the 
selected countries of Western Europe and applying IFRS, demonstrate higher risk, lower 
liquidity, lower assets turnover, higher capital intensity, and they are relatively older and 
larger entities more actively engaged in the international activity. In addition, they control 
larger market share than those entities which do not apply IFRS. Therefore, the relationship 
between IFRS and liquidity assets turnover, company ages, company, international activity 
and market share should be verified positively. Thus, dependencies with non-financial 
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variables are more predictable than with financial variables. The dependencies between 
IFRS and risk and investment capacity have been verified negatively. A higher level of risk 
was observed in companies using IFRS. Thus, in the surveyed company population, 
reducing the total risk of a company by preparing the high quality of the financial 
statements is not significant. Public manufacturing companies listed on the stock exchange 
are not characterized by a large level of risk, hence the introduction of IFRS does not 
significantly reduce the risk. In companies using IFRS, the capital intensity is higher. An 
important factor for these companies may be valuation of fixed assets according to fair 
value recommended by IFRS. 
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Abstract: In this paper, we analyse two modern bankruptcy models on samples of selected 
Slovak industrial enterprises. IN05 is a well-known model in Slovakia that gives a high 
percentage of reliability in predicting the financial health of Slovak companies. The Gulka's 
model was created in 2016 and its popularity is rising. The aim of this paper is to compare 
IN05 and Gulka's models and determine which of them is more suitable for Slovak 
enterprises. Analyses were based on real data from the latest available financial statements 
of industrial enterprises for five industries typical of Slovakia: Automotive, Electricity, 
Agriculture and Forestry, Construction, Mechanical Engineering. We have selected private 
domestic companies with limited liability. In the case of companies in bankruptcy or 
restructuring, we used the latest available financial statements before the date of 
bankruptcy or, respectively, management of restructuring. Using contingency tables, we 
compared the number of correct predictions for both models - the Gulka's model, created 
by the logistic regression method (LOGIT model) and the IN05 index created by the 
Multidimensional Discrimination Analysis (MDA method). We predicted the correct forecast 
when the company was actually in bankruptcy and the model rated it or if the company 
was not bankrupt and the model ranked it as prosperous. Both models are very useful in 
the conditions of the Slovak Republic. For Slovak industrial enterprises, the Gulka 's model 
is more reliable. In general, the model's highest ability to leverage is in the country where 
the model was created or for the industry for which it was created. 

Keywords: Index IN05, Gulka's model, corporate financial health forecast, credit and 
bankruptcy models 

JEL codes: C35, MIO, G32 

1 Introduction 

Predictive ability of any bankruptcy model depends on time, location, industry for which it 
was developed, and also on the used method. Our research focuses on modern bankruptcy 
models that can estimate the financial situation of Slovak companies as accurately is 
possible. In this paper, we focused on Slovak or Czech models because the economic 
situation is similar in both countries (Dihenesdkova and Hicak, 2011). 

There are several Slovak bankruptcy models. For example, Chrastinova's CH-index 
(Chrastinova, 1998) or Gurdk's model (Gurdk, 2002) are aimed for agriculture. Binkert 
(Binkert, 1999) developed bankruptcy model for joint stock companies, Hurtosova 
(Hurtosova, 2008) created model for personal and legal entities accounting for double¬ 
entry accounting and Gulka's model (Gulka, 2016) was developed for Slovak trading 
companies. Only Gulka's model could easily differentiate prosperous and unprosperous 
businesses. In the study by (Durica and Zvankova, 2017), models created for V4 countries 
were compared, either through Multidimensional Discrimination Analysis (MDA) or logistic 
regression (LOGIT models). 
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Based on the above, we decided to look more closely at the perspective for future Gulka 's 
model and to compare it with the frequently used the Czech index IN05 (Neumaierova and 
Neumaier, 2005), which also proved to be successful in Slovakia (Bohdalova and 
Klempaiova, 2017). Our aim is to compare and analyse the predictive power of the IN05 
model and Gulka's model on samples of selected Slovak industrial enterprises and to 
determine which of them is more suitable for Slovak companies. 

The Gulka's model was obtained using a logistic regression method. The math entry is as 
follows (Gulka, 2016): 

g 0,0216-0,6131*X1-0,0068*X2-0,0293*X3-0,0011*X4+0,0240*X5+0,0317*X6-1,0663*X7 
P ~ ^ ^ gO,0216-0,6131*Xl-0,0068*X2-0,0293*X3-0,0011*X4+0,0240*X5+0,0317*.!f6-l,0663*X7 

where 


XI - Quick Ratio - (Financial accounts / (Short-term liabilities + Short-term financial 
borrowings + Current bank loans)) 

X2 - Working Capital Turnover = ((Revenue from sold goods + Manufacture) / Working 
capital; while WC is Current assets - Short-term liabilities - Short-term financial 
borrowings - Current bank loans) 

X3 -Financial Accounts Ratio (in %) - (Financial accounts / Total Assets) 

X4 - Self-financing Ratio (in %) - (Equity / Total Assets) 

X5 - Credit load (in %) - ((Fixed Bank loans + Short-term financial accommodations) / 
Total Assets) 

X6 - Share of liabilities to state institutions (in %) - ((Payables from social insurance + 
Tax liabilities and grants) / Total Assets) 

X7 - Return on Assets from the perspective of EBITDA - (EBITDA / Total Assets; while 
EBITDA = Profit from economic activity + Depreciation + Residual cost of the sold long¬ 
term assets and material - Revenue from the sale of long-term assets and material) 

p -probability the company will go bankrupt during the next 12 months 

if 1 > p > 0,50, an enterprise is heading to bankruptcy 

and if 0,50 > p > 0, the enterprise is not heading to bankruptcy 


Index IN05 was created by modifying Altman's methodology for the conditions of Czech 
businesses using a multidimensional discriminatory analysis: 


INOS = 0,13 * — + 0,04 * - 


( 2 ) 


where 


A - Assets respectively Liabilities 
CZ - Foreign Sources 

EBIT - Earnings before Interest and Taxes - (Profit before tax + Interest expense) 

0 - Interest Expense 

VYN - Total Returns 

OA - Current Assets 

KZ - Short-term Liabilities 

KBU - Short-term Bank Loans and Borrowings 

If/A/05 > 1.6, an enterprise creates worthiness with probability 67%. 

The area enclosed by 0.9 < INOS < 1.6 is an area of unmatched results (grey zone). 
If/A/05 < 0.9, an enterprise is at risk of bankruptcy with probability 86%. 
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If interest rates in the EBIT / U indicator approach zero, a probiem arises. The Neumaiers 
recommend iimiting the vaiue of this indicator to 9 (Neumaierova and Neumaier, 2005). 

2 Methodology and Data 

To anaiyze Guika's modei and IN05 index, we have seiected five sectors that make up a 
significant part of GDP in Siovakia and are typicai for Siovakia. These are privateiy owned 
domestic iimited iiabiiity companies in the automotive, eiectricai, agricuiturai and forestry 
sectors, construction and machinery. 

We have drawn the data from the databases of Finstat, L.t.d.(2018). After fiitering the five 
sectors according to Finstat's ciassification, iegai form and type of ownership, a database 
with 31 431 enterprises was created. Of these, 380 companies were bankrupt with a known 
bankruptcy date or authorization for restructuring. 

We removed empty rows in the indicators needed to caicuiate p in Guika's modei. We aiso 
removed rows with businesses missing the IN05 vaiue, as the database contained aiready 
caicuiated index vaiues of IN05 and its indication. The database was aiso cieared from 
companies where assets were not attributabie to iiabiiities and/or were found to be 
negative in assets, stocks, finandai accounts, bank ioans, saies, etc. Uniike Guika, 
however, we ignored extreme variabiiity in the vaiues of finandai indicators. After these 
adjustments, the number of businesses decreased to 661, of which 15 were in reai faiiure. 

We manuaiiy searched and added data from the iast pubiished finandai statements before 
the date deciared as bankruptcy or restructuring authorization for businesses in 
bankruptcy. We mostiy used data from one to two caiendar years before the date with 
pubiic known bankruptcy. Subsequentiy, companies with missing indicator vaiues required 
to caicuiate the vaiue p in Guika's modei or with some of the above accounting anomaiies 
were removed again. Finai database sampie consisted of 649 businesses, out of which 10 
were in reai deciine. 

Subsequentiy, caicuiations and the new cut-off threshoids for the IN05 index inciude oniy 
two areas in Guika's modei, in contrast to IN05 modei, to determine the prosperity of the 
business. We caicuiated the average from the upper (1.6) and the iower (0.9) iimits for 
IN05 modei (1.25) to compute new cut-off threshoids simiiariy as Guika used for the 
Aitman modei (Guika, 2016). For modified IN05 modei, there was a cut-off threshoid equai 
to 1.25. If the caicuiated vaiue was higher than 1.25, the company was prosperous, and 
businesses with a vaiue of iess than or equai to 1.25 were non-prosperous. For Guika's 
modei, there was a cut-off threshoid of 0.50. 

We have caicuiated individuai ratios (XI - X7) for aii companies according to equation (1) 
and then we have caicuiated the probabiiity p. There were situations when the denominator 
was zero when we caicuiated the probabiiity p. Therefore, we had to discard four more 
companies from the database for which it was impossibie to caicuiate their p vaiues. The 
finai database contained 645 businesses, 10 of them were actuaiiy bankrupt. After checking 
dupiicity of data, we couid proceed with the anaiysis of both modeis. 

This database was used to find out how many businesses the modei iabeiied as 
"prosperous" in a group of truiy prosperous businesses or non-prosperous in a group of 
companies in reai deciine. Modeis can be compared based on the number of correct 
answers individuaiiy in each group. Given an uneven number of prosperous and 
unsustainabie businesses in the database, we wiii not be abie to determine whether the 
modei is more successfui in predicting bankruptcy or predicting business prosperity 
(whether the modei has a tendency to inciude an enterprise rather to prosperous or non- 
prosperous companies). 

If we wouid iike to determine the success or faiiure of the modeis based on a simpie sum 
of the totai correctiy evaiuated companies or the totai error rate (census of type I and type 
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II errors), we would have to use a sample with the same number of prosperous and non- 
prosperous businesses. Otherwise, we could get a distorted conclusion. If the first model 
was compared to the other model, it would have a higher tendency to classify businesses 
as thriving, it would show a higher success rate than the second model in an uneven 
database with more realistically prosperous businesses. In reality, however, the second 
model could be more successful. Based on this fact, we used a database in which the 
number of businesses in real decline (10) and the number of real prosperous 
businesses (10) was the same. For each bankruptcy or restructuring of companies, we 
assigned a truly prosperous company with the same SK-NACE business class rating and 
approximately the same size category, with the main criteria being the number of 
employees, after which other size criteria were compared. 

The analysis was performed using MS Office Excel software. 

3 Results and Discussion 

We began analysis with the case when businesses were real prosperous (their count was 
635) or bankrupt (their count was 10). Table 1 shows the number of prosperous businesses 
and businesses in bankruptcy or restructuring in total and in individual sectors. There are 
no companies in the automotive and mechanical engineering sector among companies in 
decline. 


Table 1 Initial State 


Bankruptcy and 

Number of 

% Of 

% of Superior 

Restructuring 

enterprises 

Total 

row 

Yes 

10 

1.55 

1.55 

Electricity 

1 

0.16 

10.00 

Agriculture and Forestry 

3 

0.47 

30.00 

Construction 

6 

0.93 

60.00 

No 

635 

98.45 

98.45 

Automotive 

3 

0.47 

0.47 

Electricity 

19 

2.95 

2.99 

Agriculture and Forestry 

172 

26.67 

27.09 

Construction 

407 

63.10 

64.09 

Mechanical Engineering 

34 

5.27 

5.35 

Total 

645 

100.00 

100.00 


Source: Own results processed based on data from www.finstat.sk 


We found out which model predicted more business prosperity in a group of truly 
prosperous businesses and bankruptcy in a group of truly non-prosperous businesses. The 
results for IN05 model with the modified cut-off boundary and Gulka's model are 
summarized in Table 2. 

In the group of truly prosperous businesses (635), IN05 model with a modified cut-off 
threshold identified 397 (62.52% of 635) companies in bankruptcy or restructuring and 
238 (37.48% of 635) companies as prosperous. Gulka's model identified 322 companies 
as non-prosperous and 313 as prosperous in this group. In this comparison, it had 75 
correct predictions more than IN05 model. In the group of companies that were bankrupt 
(10), both models agreed. They predicted bankruptcy to 9 businesses and 1 was identified 
as prosperous, and it was for the same company. 
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Table 2 Comparison of Prediction - IN05 Modei with Cut-off Line 1.25 and Guika's Modei 



IN05 model with modified 
cut-off line (1.25) 

Guika's model 
(cut-off line 0.50) 

Bankruptcy 

and 

Restructuring 

Number of 
enterprises 

% of 
Total 

% of 
Superior 
row 

Number of 
enterprises 

% of 
Total 

% of 
Superior 
row 

Yes 

10 

1.55 

1.55 

10 

1.55 

1.55 

Bankruptcy 

9 

1.40 

90.00 

9 

1.40 

90.00 

Prosperity 

1 

0.16 

10.00 

1 

0.16 

10.00 

No 

635 

98.45 

98.45 

635 

98.45 

98.45 

Bankruptcy 

397 

61.55 

62.52 

322 

49.92 

50.71 

Prosperity 

238 

36.90 

37.48 

313 

48.53 

49.29 

Total 

645 

100.00 

100.00 

645 

100.00 

100.00 


Source: Own results processed based on data from www.finstat.sk 


From the 397 enterprises that IN05 model with a modified cut-off threshold identified as 
bankrupted in a group of real prosperous companies, Guika's model marked 254 as non- 
prosperous and 143 as prosperous. From the 238 enterprises that the revised IN05 model 
estimated as prosperous companies, both models agreed on 170 businesses. The others 
(68) were classified by Guika's model to be non-prosperous companies (Table 3). 

Table 3 IN05 Model with Modified Cut-off line versus Guika's Model 


Bankruptcy 

Number of 

% of 

% of 

and 

enterprises 

Total 

Superior 

Restructuring 



row 

Yes 

10 

1.55 

1.55 

Bankruptcy 

9 

1.40 

90.00 

Bankruptcy 

9 

1.40 

100.00 

Prosperity 

1 

0.16 

10.00 

Prosperity 

1 

0.16 

100.00 

No 

635 

98.45 

98.45 

Bankruptcy 

397 

61.55 

62.52 

Bankruptcy 

254 

39.38 

63.98 

Prosperity 

143 

22.17 

36.02 

Prosperity 

238 

36.90 

37.48 

Bankruptcy 

68 

10.54 

28.57 

Prosperity 

170 

26.36 

71.43 

Total 

645 

100.00 

100.00 


Source: Own results processed based on data from www.finstat.sk 


It means that from the 322 companies that Gulka 's model estimated as a non-prosperous 
in a group of truly prosperous companies, IN05 model with a changed cut-off threshold 
marked 68 companies as prosperous and 254 as non-prosperous. From the 313 enterprises 
that Guika's model identified as prosperous, 143 as non-prosperous and 170 prosperous 
companies were determined by modified model IN05 (Table 4). 

We also looked at whether the business was indeed prosperous or non-prosperous if the 
model marked it so. The analysis has been done on a sample of 20 companies filtered from 
the original database with 645 companies. 10 companies were bankrupt and 10 were not 
bankrupt. The sample consisted mostly of the construction industry. It did not include 
Automotive and Mechanical Engineering industries because there are no bankrupt 
companies in the original database with 645 enterprises. 
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Table 4 Gulka's Model versus IN05 Model with Modified Cut-off Line 


Bankruptcy 

and 

Restructuring 

Number of 
enterprises 

% Of 

Total 

% of 
Superior 
row 

Yes 

10 

1.55% 

1.55% 

Bankruptcy 

9 

1.40% 

90.00% 

Bankruptcy 

9 

1.40% 

100 .00% 

Prosperity 

1 

0.16% 

10.00% 

Prosperity 

1 

0.16% 

100 .00% 

No 

635 

98.45% 

98.45% 

Bankruptcy 

322 

49.92% 

50.71% 

Bankruptcy 

254 

39.38% 

78.88% 

Prosperity 

68 

10.54% 

21 .12% 

Prosperity 

313 

48.53% 

49.29% 

Bankruptcy 

143 

22.17% 

45.69% 

Prosperity 

170 

26.36% 

54.31% 

Total 

645 

100.00% 

100.00% 


Source: Own results processed based on data from www.finstat.sk 


IN05 model with an amended cut-off marked 16 out of 20 enterprises to be bankrupt, of 
which there were 9 companies in bankruptcy or restructuring and 7 were not. 4 businesses 
were declared prosperous, of which 1 was actually bankrupt and 3 were actually 
prosperous. As can be seen in Table 5, the same is valid for Gulka's model. 

Table 5 Comparison of Prediction for 20 Companies 


IN05 model with modified Gulka's model 

cut-off line (1.25) (cut-off line 0.50) 



Number of 
enterprises 

% of 
Total 

% of 
Superior 
row 

Number of 
enterprises 

% of 
Total 

% of 
Superior 
row 

Bankruptcy 

16 

80.00 

80.00 

16 

80.00 

80.00 

Yes 

9 

45.00 

56.25 

9 

45.00 

56.25 

No 

7 

35.00 

43.75 

7 

35.00 

43.75 

Prosperity 

4 

20.00 

20.00 

4 

20.00 

20.00 

Yes 

1 

5.00 

25.00 

1 

5.00 

25.00 

No 

3 

15.00 

75.00 

3 

15.00 

75.00 

Total 

20 

100.00 

100.00 

20 

100.00 

100.00 


Source: Own results processed based on data from www.finstat.sk 


However, the predictions of the two models differ slightly. From the 16 companies that 
were predicted by IN05 model with the modified cut-off threshold as bankrupt, there were 
only 15 marked as non-prosperous by Gulka's model. 1 business was identified as 
prosperous, and it also corresponded to the reality. Modified IN05 model classified this 
business as non-prosperous. From the 4 companies that IN05 model with the changed cut¬ 
off boundary classified as prosperous, 1 was classified as non-prosperous by Gulka's 
model. However, this business was prosperous. From 3 other companies classified by 
Gulka's model to be prosperous, 2 were prosperous and 1 bankrupt. The company that 
was bankrupt and was among those four companies was evaluated as prosperous by both 
models (Table 6). 

Based on the results of the analyses, we can evaluate Gulka's model as slightly more 
successful in comparison to IN05 model with the changed cut-off-border. In the group of 
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truly prosperous businesses, more businesses were rated as prosperous, in the group of 
companies in real decline, the situation was balanced in both models. When investigating 
whether the business was actually bankrupt or prospering, both Gulka's model and IN05 
model with cut-off boundary resulted in 7 false negatives (error of type II). Both models 
resulted in 1 false positive (error of type I). In this investigation, the status of both models 
was balanced. 

Table 6 IN05 Model with Modified Cut-off Line versus Gulka's Model - 20 Companies 



Number of 
enterprises 

% of 
Total 

% of 
Superior 
row 

Bankruptcy IN05 

16 

80.00 

80.00 

Bankruptcy Gulka 

15 

75.00 

93.75 

Yes 

9 

45.00 

60.00 

No 

6 

30.00 

40.00 

Prosperity Gulka 

1 

5.00 

6.25 

No 

1 

5.00 

100.00 

Prosperity IN05 

4 

20.00 

20.00 

Bankruptcy Gulka 

1 

5.00 

25.00 

No 

1 

5.00 

100.00 

Prosperity Gulka 

3 

15.00 

75.00 

Yes 

1 

5.00 

33.33 

No 

2 

10.00 

66.67 

Total 

20 

100.00 

100.00 


Source: Own results processed based on data from www.finstat.sk 


4 Conclusions 

In our analysis, Gulka's model came out slightly more successful than the IN05 model, 
but it is questionable to declare it as more successful than the IN05 model. In practice, 
nobody uses IN05 model with a modified cut-off boundary because it was only used to 
make the comparison of both models feasible. The advantage of Gulka's model is that it 
was created by a method of logistic regression (generally considered to be more accurate 
than methods of multidimensional discriminatory analysis), it is newer than IN05 index and 
it is created based on Slovak businesses data (IN05 index is a Czech model) including 
industrial companies (IN05 index was based on Czech industrial enterprises). These factors 
could cause that Gulka's model is more successful than IN05 index in the conditions of the 
Slovak Republic and therefore more suitable for Slovak companies. 
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Abstract: The main purpose of this paper is to determine the reiative scores of the 
efficiency of heaith systems in the OECD countries. The data used in the anaiysis of this 
paper has been obtained from the officiai OECD database and we have been anaiyzing the 
data between 2005 and 2015. We use the heaith indicators to point out the performance 
of heaithcare systems of individuai OECD countries. The efficiency resuits are obtained by 
Data Enveiopment Anaiysis (DEA). DEA is an anaiysis of the efficiency of production units, 
which give us the efficiency score of the specified individuai units. DEA is aiso used for the 
examination of the efficiency in the services sector. In this way, we can point to the ievei 
of efficiency of the heaith systems of the individuai OECD countries. Traditionai DEA 
methods are iimited in some cases with regard to the nature of the seiected variabies. 
Emrouznejad and Amin (2009) point to the iimitations of DEA modeis using the indicators 
expressed as ratio variabies. In our paper, we wiii use the novei method for assessing 
efficiency - Dynamic Network Data Enveiopment Anaiysis (DNDEA), appiied by Ozcan 
and Khushaiani (2016). 

Keywords: pubiic heaith. Data Enveiopment Anaiysis, DNDEA, OECD, efficiency 
JEL codes 115, H51, C61 

1 Introduction 

The process of shaping individual sectors of the national economy can be monitored on the 
basis of the characteristic changes that have been deepening in the given period. The 
national economy represents the basic cycle of economic processes, which includes four 
basic economic sectors: the primary, secondary, tertiary and quaternary. A major change 
in the development of the national economy has led to deindustrialization - the shift of 
labor force from the industrial sector. The beginning of this process has gradually become 
the fastest growing and currently one of the most important sectors of the national 
economy, the service sector. Important fields of the tertiary sector include health and 
education. These areas of service sector can be quantified by a number of methods. The 
results being known as determinants of health and education. The educational level of the 
country and the adequate health status of the population affect the development of the 
regions. In most countries, we still see poor regions and regions with poor healthcare 
infrastructure. Often these problems are associated with inefficient financing in the 
country. At the present we are often confronted with the increasing trend of investment 
and innovation in the service sector. The service sector is known as a faster developing 
sector compared to other. Health and education are areas in which the country in recent 
years invested considerable percentage of funds. Therefore, we can further consider the 
analysis of the efficiency of inputs and outputs of health and education policy. Among the 
best-known and most widely used methods of measuring efficiency in the service sector 
are Data Envelopment Analysis models (DEA). In our work we try to estimate the efficiency 
of health systems based on data obtained from the OECD {Organisation for Economic Co¬ 
operation and Deveiopment) database using the DEA analysis. 
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The paper is organized as foiiow: In the section 2 a preview of the reievant iiterature is 
provided. In the section 3, the methodoiogy and data are described and the section 4 
presents the key findings and resuits. 

2 Literature preview 

Severai authors address issues of efficiency in the heaithcare sector. The OECD and the 
Worid Heaith Organization (WHO) offer severai pubiications and reports (2017, 2018) that 
teii us about heaith care situation. The iiterature overview on efficiency in the heaith sector 
is aiso shown in Tabie 1. 

Tandon et ai. (2001) in their work point out that with the increase of heaith expenditure 
per capita, overaii resuits of the country have increased. They anaiyze 191 countries and 
the reiative efficiency score of the heaith expenditure. Countries with a high incidence of 
AIDS and HIV had a iow ievei of efficiency. As the worst countries were: Maiawi, Botswana, 
Namibia, Zambia and Zimbabwe, whiie the best performing countries were: Itaiy, France, 
San Marino, Maita, Oman. Sinimoie (2012) anaiyzes the efficiency in 180 WHO countries. 
The resuits show that 45 out of 180 countries were efficient. Using the DEA modei, it 
estimates the reiative efficiency of WHO countries, pointing to five types of indicator 
groups: heaith status, heaith system, risk, heaith service coverage, demographic socio¬ 
economic situation and statistics and the author uses data, which beiong under the groups 
of heaith status and heaith service coverage. 

Table 4 DEA Modeis Specification Used in the Reviewed Studies 

Paper 

_ Data & Methods _ 

Inputs & Outputs Results 

Retzlaff-Roberts et. al. (2004) 
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Adult, infant, neonatal and under 5 mortality 
rate, immunization coverage 

countries are EU countries. Most countries are 
countries with low input variables (e.g. density of 
doctors, expenditure on health) but these countries 
produce high output vaiues. 

Tajnikar and Dosenovic Bonca (2007) 

16 EU countries, DEA models and group comparison 

Physicians, Beds, Discharges, Consultations, 
Health expenditure 

Outputs: 

Life expectancy (male, female). Mortality rate. 
Discharges, Physicians consultations 

Health care provision is more efficient in countries 
where the private ownership of providers is 
predominant and where health care systems follow 
the social insurance model. 


Samut and Cafri (2015) 

29 OECD countries between 2000 - 2010, DEA models, Malmquist Productivity, Panel Tobit Model 
Beds, Physicians, Nurses, MRI, CT 6 countries were fully efficient in 2010. Fully efficient 

Outputs: during period 2000-2010 were Mexico, Turkey and the 

Discharge rates from all hospitals. Infant UK. Japan, Iceland, France and Belgium have under 
survival rate. average efficiency scores for ali the years. 

Independent variables: GDP, Health expenditure 
(public and private), educational expenditure. 

Public hospital. Private hospital. Life expectancy 

Ozcan and Khushalani (2016) 

34 OECD countries between 2000 and 2012, Dynamic Network DEA 


Alcohol and tobacco consumption. Obese 
population. Public and private health 
expenditure, CT, Physicians, Hospital beds 
Outputs: 

Life expectancy at birth (male and female). 

Discharges, Consults. Carry over variables: 

Mortality (maternal and infant). Health status. 

Medical care division: Immunization, Cancer, 
Screening-breast and cervical cancer. 

Behr and Theune (2017) 

34 OECD countries, DEA models 


14 out of 34 countries underwent reform between 
period. Average overall Malmquist score for these 
countries was 0.98. Austria, Canada, US, Mexico, 
Turkey and Norway improved efficiency scores of the 
overall health system overtime. 


Beds, Physicians, Nurses, Cataract surgery. 
Coronary artery bypass graft. Transplantation of 
kidney. Health expenditure, GDP, Gini 
coefficient. Alcohol and tobacco consumption. 
Obesity. 

Outputs: 

Infant mortality, 30-day mortality after 
admission to hospital for ischemic stroke and 
for acute myocardial infarction per 100 patients; 
Life expectancy at birth 


Germany was inefficient at producing surgeries. 
Denmark - the country with the highest sum of 
weighted inputs. Japan was the most inefficient 
country in analysis of lifestyle and mortality. Norway, 
Switzerland, Luxembourg and USA - extremely low 
efficiency scores in the analysis of life expectancy and 
health expenditure. 


Source: prepared by authors 


Samut and Cafri (2016) use the Malmquist index and the regression analysis extended by 
the Tobit model in addition to the DEA analysis. The authors try to estimate the efficiency 
and the changes in the efficiency of key determinants of health systems on the sample of 
29 OECD countries between 2000 and 2010. 6 countries were fully effective in 2010. Fully 
efficient during the period 2000-2010 were Mexico, Turkey and the UK. Japan, Iceland, 
France and Belgium have under-average efficiency scores for all years. 


3 Methodology and Data 

One of the most well-known methods for estimating efficiency in the healthcare sector is 
Data Envelopment Analysis. Efficiency is in this case in the form of ratio of health output 
to health input. The goal is to minimize the input side given the certain volume of outputs 
or to maximize the output given a certain volume of inputs. Data Envelopment Analysis is 
a non-parametric method that estimates the efficiency of production units. Koopmans 
(1951), Debreau and Arrow (1954) and Farell (1957) have provided a basic concept for 
DEA development with their articles. Debreau and Arrow (1954) and Farell (1957) have 
introduced the score of technical efficiency rate. In the next period, DEA was the subject 
of several authors. The further development of this method was provided by Charnes et 
al. (1978) who introduced the CCR (Charnes, Cooper, Rhodes) model based on the 
constant returns to scale and Banker et al. (1984) developed the BCC (Bankers, Charnes, 
Cooper) model based on the variable returns to the scale (VRS). The Network DEA 
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represents a new approach to the assessment of the efficiency, which is needed on the one 
hand to understand the past success of the organization and on the other hand for pianning 
to the future. The network DEA heips identify the specific factors which point to the 
inefficiency of the decision making units (DMUs) as a whoie (Kao, 2017). 

Dynamic Network Data Envelopment Analysis (DNDEA) specification 

Standard DEA modeis are often referred as a "biack box" modeis, because they do not take 
into account the internai factors and structure of DMUs. Tone and Tsutsui (2009) in their 
anaiysis present new types of Dynamic Network DEA modeis, taking into account the 
internai or iinking structure of DMUs. Fare and Grosskopf (1997, 2000) present their 
network of DEA modeis with various types of structure. The DNDEA modei can evaiuate 
the overaii efficiency, dynamic change in the periodic efficiency and dynamic change in the 
divisionai efficiency. In the heaith sector, the advantage of DNDEA is that it assesses 
efficiency separateiy in pubiic heaith and aiso medicai care provision. DMUs have carry¬ 
over variabies that take into account a positive or negative factor in the previous period 
(Ozcan and Khushaiani, 2016). Kawaguchi et ai. (2014) use DNDEA with estimating the 
efficiency of Japanese hospitais. 

Consider n DMUs which consist of K divisions over T time periods 

The number of inputs and outputs to division k represent m* and rk, respectiveiy. 
The set of iinks Lkh point from division k to division h by il<,h) and the observed data are 
as foiiows (Kawaguchi et ai. 2014): 

xlj^ eR+(i = 1,K ,m ^;7 =1,K ,n;k = 1,K ,T) represents input resource I to DMUj 

for division k in the period t; 

ylj^ e R^(r ^l,K ,r^; j ^l,K ,n;k ^l,K ,K;t ^l,K ,T) represents output product r from 
DMUj for division k in period t. We treat the outputs, which are undesirabie, as inputs to 
division k. 

e/?^( 7 =l,K ,n;/ = l,K = 1,K ,7) define the iinking intermediate products of 
DMUj from k to h\r\ period t 

e /?^(7 = l,K ,n;/= 1,K = 1,K = 1,K ,r-l) represents carry-over of 

DMUj. = 1,K ,n)e P can be expressed as foiiows: 

i^k,\/t) 

e4=i iyk,\/t) 

4>0,s^>0,s';>0, (V^,Vf) 


where 

=(x{^,K =(yJ^,K represent input and output matrices 

and and represent input and output siacks, respectiveiy. 

In the "as input" iink vaiue case, the iinking activities are treated as input to division and 
excesses are accounted for in the input inefficiency: 

'^‘o(kh)in = = 1,K , Unkiu^ ) (2) 

and in the "as output" iink vaiue case, the iinking activities are treated as output from the 
preceding division and shortages are accounted for in the output inefficiency: 

K{kh)oui = ^[kh-)ouA‘k ~^‘o(.kh)out {{kh)out = 1,K , linkout^ ) (3) 
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where represents slacks and is non-negative, linkin,^ represents the number 

of "as input" links and ^‘o(kh)out represents slacks and is non-negative and linkout^ 

is the number of "as output" links from k division. 

Carry over categories can be expressed as follows: 

zXZd = lXj=/Xgood^jk -XCood = I’K ,ngood^-,\fk-,\/t) 

Xkfiad = Y!j=/Xbad^jk+Xk,tad (^/ = ,nbad,;yk;yt) 

Xk'Se = X "=1 Xk,free'^)k + Xk.free i^i = , nfree ,^; V^; V?) (4) 

=1’K ,nfix,-ytyt) 

Xk,gold ^ 0, sXhad ^ 0 Xk,free ■ fr^e (v^; V?) 


The objective function for the overall-efficiency can be expressed by the following program: 


0 = 


y" w' y^ 1-^-fy-* 4 

1 ^ trit + linking + xl^ 


y" w' y*^ wH 1+-^-y^‘ ^ 



(5) 


where, HA (t-l,...,T) represents the weight to period t and w'^ represents the weight to 
division k. To keep the structure of the paper, we will not report and present further 
calculations for period efficiency, divisional efficiency and period-divisional efficiency. In 
our analysis we used for evaluating the efficiency score the mathematical program DEA 
Solver Pro 13. 


4 Results and Discussion 

In our analysis we used Dynamic Network Data Envelopment Analysis model with Constant 
Returns to scale for 35 OECD countries between period 2005-2015. We consider health 
systems of OECD countries as a DMU. In our paper, the health system consists of two 
parts: public health system and medical care. In our model we used equal weights for both 
divisions (0,5 for public health and 0,5 for medical care). Characteristics of inputs and 
outputs and the definition of all variables, which belong to the divisions are presented in 
the Table 2. The inputs and outputs have been used in several studies, including basic 
health determinants as well as medical care characteristics (Ozcan and Khushalani, 2016). 

Table 5 Definitions of Variables 


Variable 

Definition 

PUBLICH HEALTH DIVISION 

Inputs 

1 Alcohol consumption 

Annual consumption of pure alcohol in liters, per 
capita, 15+ 

2 Tobacco consumption 

Tobacco consumption, % of population 15+ who are 
daily smokers 

3 Health expenditure 

Current expenditure on health, per capita, US$ 

(current prices, current PPPs) 

Outputs 

4 Life expectancy 

Life expectancy. Total population at birth. Years 

CARRY OVER 

Bad 

5 Infant mortality 

Number of deaths of children aged under 1 year of 

Good 

6 Health status 

Percentage of the population, aged 15 years old and 
who report their health to be "qood/very good" 
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LINKS TO MEDICAL CARE 

7 Immunization 

Diphtheria, Tetanus, Pertussis; % of children 
immunized 

8 Screening-breast cancer 

Breast cancer screening, survey data; % of femaies 
aged 50-69 screened 

9 Screening-cervical cancer 

Cervical cancer screening, survey data; % of femaies 

MEDICAL CARE DIVISION 

Inputs 

10 Medical Technology 

Computed Tomography scanners, total. Per million 

11 Employment 

Nurses + physicians per 1000 population 

12 Beds 

Beds per 1000 population 

Outputs 



14 Consults 

Number of consultation per capita 

BAD CARRY OVER 

15 Cancer 

The number of new cancer cases per 100 000 
population 


Source: prepared by authors 


Efficiency scores for seiected OECD countries are presented in the Tabie 3. The tabie 
consists of four important coiumns: overaii efficiency score, pubiic heaith, medicai care 
and Maimquist score, in given period 2005-2015. The overaii Maimquist score above 1 
point out to the improvement in the efficiency between period in OECD countries. 


Table 6 Efficiency Scores for Seiected OECD Countries 


Country 

Overall score 

Public Health 

Medical Care 

Maimquist 

DMU 

2005 

2015 

2005 

2015 

2005 

2015 

Overall 

Rank 

Australia 

0,7706 

0,8576 

0,8104 

0,9721 

0,7245 

0,7406 

1,1916 

8 

Austria 

1 

1 

1 

1 

1 

1 

0,9246 

29 

Belgium 

0,6538 

0,6399 

0,7788 

0,715 

0,5659 

0,5809 

0,9113 

31 

Canada 

1 

1 

1 

1 

1 

1 

1,1959 

6 

Chile 

1 

1 

1 

1 

1 

1 

1,0045 

22 

Czech Republic 

1 

1 

1 

1 

1 

1 

0,9247 

28 

Denmark 

0,6975 

1 

0,7478 

1 

0,6552 

1 

1,6831 

2 

Estonia 

1 

0,8273 

1 

1 

1 

0,6866 

0,744 

35 

Finland 

1 

1 

1 

1 

1 

1 

0,9778 

25 

France 

0,743 

0,6585 

0,7722 

0,7045 

0,7182 

0,6195 

0,8565 

33 

Germany 

0,7178 

0,7773 

0,7348 

0,7468 

0,698 

0,814 

1,1039 

10 

Greece 

1 

1 

1 

1 

1 

1 

1,2054 

5 

Hungary 

1 

1 

1 

1 

1 

1 

0,9712 

26 

Iceland 

1 

1 

1 

1 

1 

1 

0,978 

24 

Ireland 

0,5137 

1 

0,7249 

1 

0,4119 

1 

1,9942 

1 

Israel 

1 

1 

1 

1 

1 

1 

1,0268 

20 

Italy 

1 

1 

1 

1 

1 

1 

1,047 

16 

Japan 

1 

1 

1 

1 

1 

1 

0,9185 

30 

Korea 

1 

1 

1 

1 

1 

1 

0,902 

32 

Latvia 

1 

1 

1 

1 

l' 

1 

1,0187 

21 

Luxembourg 

0,6368 

0,7627 

0,685 

0,7269 

0,5976 

0,7978 

1,1263 

9 

Mexico 

1 

1 

1 

1 

1 

1 

1,0887 

12 

Netherlands 

1 

0,7083 

1 

0,7674 

1 

0,6602 

0,8152 

34 

New Zealand 

1 

1 

1 

1 

l' 

1 

1,1933 

7 

Norway 

0,7932 

0,8232 

1 

1 

0,6416 

0,6719 

1,042 

17 

Poland 

0,8119 

1 

1 

1 

0,6776 

1 

1,0903 

11 

Portugal 

1 

1 

1 

1 

1 

1 

0,9563 

27 

Slovak Republic 

1 

1 

1 

1 

1 

1 

1,0331 

19 

Slovenia 

1 

1 

1 

1 

1 

1 

0,9872 

23 

Spain 

1 

0,9449 

1 

0,8897 

l' 

1 

1,0807 

13 

Sweden 

1 

1 

1 

1 

1 

1 

1,3612 

3 

Switzerland 

0,4826 

0,4922 

0,6616 

0,6179 

0,3698 

0,406 

1,0406 

18 

Turkey 

1 

1 

1 

1 

1 

1 

1,2665 

4 

United Kingdom 

1 

0,9408 

1 

0,8832 

1 

1 

1,0769 

14 
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United States 

11111 

1 1,0544 

15 

Average 

0,9092 0,9266 0,9404 0,9435 0,8874 

0,9136 1,0798 


Source: prepared by authors 


The average Malmquist score for the medical care division for the selected countries is 
1,1535 and for the public health division is 1,0315. The best score in the improvement of 
the efficiency showed Ireland, Denmark, Sweden and Turkey over time. Based on the 
Malmquist score, it is important to mention, that the improvement of the overall efficiency 
score was driven by better score in efficiency of the medical care as to public health system 
in Ireland, Denmark, Sweden. The improving of medical care should to be the challenge 
for Turkey. The same results we can see in other countries. The better improvement we 
can see in medical care division over time (19 countries vs 16 countries). 


Table 7 Projections of Inputs for Selected Countries 


Inputs 

Average °/o difference between actual and 
projected values 

PUBLIC HEALTH 

Alcohol consumption 

-6,6714 

Tobacco consumption 

-3,1449 

Health expenditure 

-3,6071 

MEDICAL CARE 

Medical technology 

-9,1394 

Beds 

-7,7206 

Employment 

-1,4031 


Source: prepared by authors 


In the Table 4 we present the projections based on DNDEA model for inputs of our sample. 
This table shows how should to be reduced the inputs to public health system and medical 
care system based on the projected values. These projections represent average % 
difference between actual and projected values for achieving the efficiency. From the table 
can be seen that the inputs to the medical care should to be reduced more than the inputs 
to the public health system. 

5 Conclusions 

In this paper we used DNDEA model for assessing the efficiency of health system by the 
constant returns to scale for selected OECD countries between period 2005-2015. The aim 
of the paper was to compare the health systems results based on DNDEA model. The 
DNDEA model consisted of a selection of inputs and outputs for two divisions: the public 
health system division and the medical care system division. The results of our analysis 
could be useful for better understanding of current health situation of health policy makers 
in selected countries. Within the divisions we estimated the efficiency based on 15 
variables. The results of our analysis point to improvements in health care in OECD 
countries. The presented results of efficiency also have some limitations. In the case of 
missing data in a given year, we included the data that was closest to the given year, 
which, of course, leads to a bias in the results. Inputs and outputs in health system are 
very complex. In the literature, there are a number of the other determinants and variables 
of health system or medical care system, which can be used in DNDEA or other DEA 
models. The results of either DNDEA models or traditional DEA models are mainly affected 
by the choice of input and output variables. By including other variables in our model, we 
can achieve different results. 
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Abstract: The EU regulations indicate household deposits as stable funding for credit 
institutions under stress and in the long run. However, the recent financial crisis revealed 
runs in the euro area, including ones that threatened financial stability. They encouraged 
to analyse the changes in the levels of deposits placed by households with credit institutions 
in individual member countries in the period of distress in funding markets. The study aims 
to analyse the fluctuations in the levels of household deposits and, in particular, to 
recognise regularities and irregularities in this respect. It applies regression models with 
time series data on household deposit totals for individual countries in the euro area. The 
results display considerable cross-country differences in the formation of deposit levels in 
the period analysed. For several member states, the trend could be recognised only in 
specified sub-periods. Only for some of the countries, the linear trend described a general 
long-term direction of changes in household deposit totals, confirming its stability in the 
entire period. In most member states, seasonal fluctuations in deposit totals occurred, but 
they related to various months. The study allowed identification of unexpected deposit 
outflows as well, which resulted, among other reasons, from financial problems of credit 
institutions. On the other hand, the adjustments in deposit guarantee schemes fostered 
households' confidence in these entities and led to the unexpected increases of the deposits 
in selected countries. 

Keywords: banks' liquidity, household deposits, banks' debt funding 
JEL codes: G21, G32 

1 Introduction 

The financial crisis has revealed previously underestimated weaknesses of funding models 
of credit institutions in the EU. They resulted from the growing reliance on wholesale funds, 
including short-term, and diminishing the importance of retail deposits (Song and Thakor, 
2007; Borio, 2009; Brunnermeier, 2009; Fender and McGuire, 2010; Merc et al., 2012; 
van Rixter and Gasperini, 2013; UKNF, 2017). The period of distress in funding markets 
led to the revision of the opinion on wholesale funds, drawing attention to their sensitivity 
to the prevailing conditions. This new, critical view has been strengthened by the EU post¬ 
crisis liquidity standards which emphasise the stable nature of retail deposits, both under 
stress and in the long run (ESRB, 2012; EBA, 2013; European Parliament and Council, 
2013; EC, 2015). Flowever, the experience of the last financial crisis provides examples of 
increased vulnerability of household deposits as well. They were recognised in Belgium, 
Cyprus, Greece, Spain, Ireland, and Portugal (ECB, 2009; Banco de Espana, 2012; Merck 
et al., 2012; Central Bank of Cyprus, 2013; Constancio, 2013; Whelan, 2013; National 
Bank of Greece, 2015). 

The literature pays little attention to the formation of household deposit totals and its 
significance for the liquidity of credit institutions in countries of the single regulatory 
background. This study aims to fill the existing gap and recognise regularities and 
irregularities in this respect. Moreover, it refers the empirical results to the EU post-crisis 
regulatory stance about deposit stability. The paper answers the following research 
questions: 

• Were the aggregated levels of household deposits characterised by a general (long¬ 
term) direction of changes in individual countries in the period analysed? 
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• Could the seasonal changes in household deposit totals be recognised in the euro 
area member states despite the ongoing destabilisation? 

• Were there any unexpected deposit fluctuations during the period analysed? 

The paper is organised as follows. Section 2 describes the research method and data 
applied in the study; Section 3 presents the results of the study; Section 4 contains 
conclusions. 

2 Methodology and Data 

The formation in time of household deposit totals (Dt) is an economic process that 
comprises the general trend (Tt), the economic cycle (Q), seasonal variation (St), and 
irregular component (£t). It can be described as follows: 

D, = Tt + Ct+St + at. ( 1 ) 

Due to the length of the period analysed, the study allows determining the trend, seasonal 
fluctuations, and autoregressive component. The trend defines a general, long-term 
direction of changes in deposit totals, the seasonality is confirmed by at least one 
significant parameter of the seasonal variable, and the autoregressive process occurs when 
the current value of the examined feature results from its value in previous periods. These 
issues are relevant to assess the formation of household deposit totals in the euro area 
countries. The study applies the following model (Kufel, 2013): 

D, = + el , (2) 

where Dt is the value of household deposits in the sector of credit institutions of a given 
country (in EUR million) in the t-th unit of time. The unit of time refers to the subsequent 
months of the analysed period while the value of deposits reflects their value at the end of 
the month. The first part of the equation relates tojth-degree polynomial whose argument 
is the time index (t) to isolate the appropriate trend. The second segment captures 
seasonal fluctuations in deposit values using dummy variables (A7,) identifying the months 
from January to November (December is the basis for comparison). The third part refers 
to autoregressive residues from the model (3); a, d, p- structural parameters of the model. 

D, = + e, (3) 

The OLS is applied to estimate of the structural parameters of the models. However, GLS 
is used in the case of heteroscedasticity (Kufel, 2013), according to heteroscedasticity 
consistent covariance matrix (HCCM). The goodness-of-fit of the models to empirical data 
is tested by the Akaike criterion (AIC), the Schwartz-Bayes information criterion (SBC), 
and the coefficient of determination (R^) (Gorecki, 2010). The variance inflation factor 
(VIF) is used to check the collinearity of independent variables, and the White's test to 
verify the homoscedasticity of the variance (Kufel, 2013). The t-Student test is applied to 
assess the significance of structural parameters of the models, while the Doornik-Hansen 
test is to assess the normality of the distribution of residues (Kufel, 2013). 

The study uses monthly data on household deposit totals placed with credit institution 
sectors of the euro area. They are derived from the ECB's and national central banks' 
database, "Our statistics", for the period of distress in funding markets. In most cases, this 
time span lasts from August 2007 to December 2014. However, in the case of Cyprus, 
Greece, Portugal, and Italy, it is extended until December 2016 due to the continuing 
funding problems of domestic credit institutions. The limited data for Estonia and Latvia 
led to the adoption of shortened periods for them (from January 2008 to December 2014 
and from September 2010 to December 2014, respectively). 
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3 Results and Discussion 


The analysis of the formation of household deposit totals in individual euro area countries 
was carried out using the model (2). In the case of Cyprus, Ireland, and Luxembourg, its 
specification was only possible in sub-periods, which referred to August 2007 - December 
2012, January 2009 - December 2014, and May 2008 - December 2014, respectively. Due 
to the severe economic and financial problems of Greece, the analysis conducted for this 
country was limited to the estimation of a trend for specified sub-periods. In its case, the 
reliance on international aid programs and the persisting political problems triggered 
immediate reactions by depositors, who were withdrawing the deposits from domestic 
banks. The above limitations of the study prove significant cross-country differences in the 
formation of deposit totals in the euro area. 

The first critical issue in this study was the choice of the polynomial degree of the time 
variable. The linear trend was adopted in the models for most countries (i.e., Belgium, 
Cyprus, Estonia, Finland, France, Germany, Ireland, Italy, Latvia, the Netherlands, and 
Spain). Intercept and parameter estimate of the time variable informed about the 
differences in the availability of household deposits for credit institutions among the 
countries regarding their initial levels and average monthly changes in the period analysed. 
Flowever, an upward trend was recognised in all of them except for Ireland, where for the 
sub-period December 2009 to December 2014, the trend was negative. Concerning the 
remaining countries - Austria, Lithuania, Luxemburg, Portugal, Slovakia, and Slovenia - 
second-degree polynomial for the time variable was adopted. The German sector certainly 
stood out with the intercept reaching almost EUR 1,500,000,000,000 and the coefficient of 
time variable exceeding EUR 5,600,000,000. Also, the French sector distinguished itself 
with the intercept equal to over EUR 950,000,000,000 and the trend coefficient of almost 
EUR 3,400,000,000. Subsequently, the attention should be drawn to Italian sector (over 
EUR 750,000,000,000 and EUR 2,400,000,000 respectively) and the Spanish sector 
(almost EUR 650,000,000,000 and EUR 1,500,000,000 respectively). On the other hand, 
there were relatively small countries with significantly lower deposit levels like Estonia with 
the intercept of slightly over EUR 3,000,000,000 and trend coefficient equal to EUR 
27,000,000, Latvia with values of almost EUR 4,000,000,000 and EUR 22,000,000 
respectively, or Malta with the values of almost EUR 6,000,000,000 and almost EUR 
30,000,000 respectively. On the basis of the levels of the intercept it can be stated that 
with the beginning of the crisis, the availability of this funding was generally adequate to 
the size of domestic sectors of credit institutions. 

The parameter estimates confirmed the occurrence of seasonal changes in the deposit 
levels in all countries analysed, except for Greece (Table 1). Regarding the dummies 
identifying individual months, at least three of them were statistically significant in each 
model. The least susceptible to seasonal fluctuations were the deposits placed in Austria, 
France, Ireland, and Luxembourg. It should be emphasised that, in Austria, the most 
significant monthly outflows of deposits accounted for only 1.4% of the average value of 
the deposits in the analysed period. While comparing the seasonality of deposit totals in 
each month, it can be stated that in January they were close to those in December (the 
basis for comparison). In January, a seasonality was recognised only in Belgium, Lithuania, 
Malta, the Netherlands, Slovakia and Slovenia. Flowever, for the Slovenian sector, this 
amplitude was the highest during the entire year. Most models (except for Austria, France, 
and Luxembourg) confirmed the seasonal fluctuations of the deposits in July. Regarding 
Estonia and Portugal, they led to utmost changes in their availability for credit institutions. 
Moreover, in June, household deposit totals were subject to significant adjustments. The 
positive ones were observed in Belgium, Cyprus, Estonia, Finland, the Netherlands, and 
Spain. This phenomenon resulted from bonus payments to employees before the summer 
vacation season, among other factors (DeNederlandscheBank, 2016). It is worth noting 
that September was a month of substantial negative seasonal changes in the deposit levels. 
The limited availability of this funding occurred then in, e.g. Austria, Germany, Italy, Latvia, 
Lithuania, and Portugal. The same could be concluded regarding November, when the 
deposits outflowed from the sectors of credit institutions in, e.g. Belgium, Cyprus, Estonia, 
Finland, France, Ireland, Italy, Lithuania, Slovakia, and Spain. In October, large deposit 


278 



withdrawals were observable in, e.g. Finland, France, Germany, Italy, Portugal, Slovakia, 
and Spain. For selected countries, the statistical significance of the parameter estimates of 
the dummies representing seasonal changes in deposit totals from January to November 
allowed estimating the ones that occurred in December each year. They led to conclusions 
about deposit outflows at the end of each year from credit institutions located in Belgium, 
Cyprus, Estonia, Finland, Luxembourg, the Netherlands, and Slovenia. They were caused, 
among other factors, by increasing expenditures of households during the Christmas and 
New Year period, as well as estimations of their capital gains taxes based on deposit levels 
at the end of the year (in the case of the Netherlands). In turn, the deposit accumulation 
in December was recognised in Germany, Italy, Latvia, Lithuania, Malta, Portugal, and 
Slovakia.. 

In selected countries of the euro area, solely positive or negative seasonal changes in 
deposit levels could be observed (Table 1). The only negative estimates were recognised 
in the models for Austria, Germany, Ireland, Italy, Lithuania, Latvia, and Malta. Thus, they 
informed about the largest availability of household deposits for credit institutions in 
December each year. The opposite could be concluded regarding Luxembourg, the 
Netherlands, and Slovenia. In the Netherlands and Slovenia, the elevated amounts of the 
deposits were recorded in most months. The results in Table 1 also draw attention to 
Belgian, Cypriot, Estonian, Finnish and Slovakian households who in general displayed an 
increased propensity to accumulate the deposits in the first half of a year and to withdraw 
them in the second. 

In selected credit institution sectors, certain irregularities regarding deposit formation 
could be identified. They related to sudden inflows or outflows of the deposits in monthly 
periods. Due to their occurrence, the dummies relating to specific months entered the 
models and allowed estimating the dimension of these phenomena. Such adjustments were 
carried out for Belgium, Cyprus, Estonia, the Netherlands, Lithuania, Latvia, Germany, 
Slovakia, Slovenia, and Italy. In Lithuania, October 2008 and December 2011 emerged as 
months characterised by deposit outflows equal to EUR 414,500,000 and EUR 
581,700,000, and December 2014 as a month with an increased value of the deposits by 
EUR 419,600,000. It should be emphasised that both negative changes resulted from a 
loss of confidence of depositors (households) in credit institutions caused by the 
bankruptcy of Snoras (one of the largest banks in Lithuania) and liquidity problems of the 
sector, including its limited access to market funding (IMF, 2009). On the other hand, a 
substantial increase in the deposits in December 2014 should primarily be linked to the 
accession of Lithuania to the euro area. In Slovakia, December of 2008 turned out to be 
the month of massive unexpected inflows of the deposits as well as October and November 
of 2008. The abandonment of the limit within the deposit guarantee scheme could explain 
the unusually high level of the deposits in the last quarter of 2008. In Belgium, irregular 
units of time with negative effects on deposit totals became apparent in December 2011 
and May 2014 due to the problems of Dexia, including a rescue package provided for this 
bank by the governments of Belgium, France, and Luxembourg. In Cyprus, the last month 
of 2016 turned out to be distinctive due to a vast increase in the aggregated level of 
deposits resulting from the boosted confidence of depositors in credit institutions and 
elevated interest rates in this country (IMF, 2017). In the Netherlands, December 2014 
represented a month of reduced deposit totals due to households looking for alternative 
investment opportunities of a higher rate of return (DeNederlandscheBank, 2016). In 
Latvia, November 2011 and December 2013 significantly differed from the remaining 
months. Regarding the first one, the decreased level of deposits resulted from households' 
reaction to the insolvency of JSC Latvijas Krajbanka and commencement of deposit 
repayments from the national deposit guarantee scheme. In December 2013, the value of 
households' deposits, in turn, was higher and could be explained by the adoption of the 
single currency by this country. It is worth noting that it was the most substantial increase 
in deposits since the beginning of the financial crisis. In Germany, irregularities in deposit 
totals were recognised in October 2008. The remarkably higher level of deposits resulted 
from the increased limit in the deposit guarantee scheme. In Italy, unexpected significant 
deposit inflows happened in October, November, and December 2008. The last quarter of 
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2008 can, therefore, be seen as conducive to the accumulation of deposits by Italian 
households, which resulted from the elevated guarantee limit. In Estonia, irregular positive 
changes in deposit totals were recognised in December 2010 due to a new deposit 
guarantee limit and Estonia's entry into the euro area. However, January 2013 was 
identified as a month of a statistically significant decrease in deposit totals caused by low 
interest rates, which discouraged households from holding them. 

Table 1 Seasonal Fluctuations in the Total Value of Household Deposits in Plus 
and Minus in Individual Months in the Sectors of Credit Institutions 
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Notes: (+) - positive parameter estimate, (-) - negative parameter estimate, (!!) - the highest 
amplitude of seasonal fluctuations among all positive/negative monthly amplitudes, 

(!) - second the highest amplitude of seasonal fluctuations among all positive/negative monthly 
amplitudes. 

Source: own study based on results from the model (2). 

The last part of the model (2) refers to the autoregressive component. It allowed 
concluding about the statistical significance of developments in deposit totals from past 
months for the current level of deposits in the countries analysed (Table 2). The links 
between the levels of the deposits in the current month and previous month were 
recognised as the sole one in the models for Austria, Belgium, Cyprus, Spain, Lithuania, 
Luxembourg, Malta and Slovakia. Regarding the remaining countries, the influences of 
more distant months were observable as well. They could result from the flows of 
household saving deposits. 


Table 2 Statistically Significant Delays of Residues from Models (2) of the Formation of 
Household Deposit Totals in Credit Institution Sectors of the Euro Area 
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Notes: (+) - positive parameter estimate, (-) - negative parameter estimate. 
Source: own study based on results from the model (2). 


4 Conclusions 

The results of modelling the process of household deposit allocation in the euro area 
countries allowed to refer them to the EU single regulations, which emphasise the stable 
nature of retail deposits under stress and in the long run. They served to formulate the 
following conclusions: 

• The process of deposit allocation in credit institution sectors of the euro area was not 
uniform in the period of tensions in funding markets. The differences in the availability 
of household deposits in the long term, as well as in its monthly fluctuations, drew 
attention to the limited adequacy of the single regulatory stance regarding the euro 
area countries. 

• In the models for most countries, the time variable was linear. Only in their cases can 
we, therefore, conclude the constancy of the general direction of the value of the 
deposits in the period analysed. Increasing deposit totals in the sectors of credit 
institutions of these countries confirmed their long-term availability and, thus, their 
stability as funding for credit institutions, despite the evolving destabilisation. 

• In the remaining sectors, the direction of changes in household deposit totals was 
described with a second-degree polynomial. Thus, regarding the entire period analysed, 
it was possible to distinguish two sub-periods characterised by the opposite direction 
of changes in the availability of the deposits for credit institutions. In one of them, a 
gradual decrease in deposit totals was observed, emphasising the need for credit 
institutions to rely more on funding from other sources, which were difficult to obtain 
on a dysfunctional financial market. Thus, the changes observed in deposit totals were 
not in line with the regulatory stance on the availability of deposits in the long run. 
Regarding the second subperiod, the deposit inflows were conducive to their availability 
for credit institutions. These results led to conclusions that the general direction of 
changes in deposit totals might be responsible for the modifications of the models of 
funding of credit institutions throughout the study period. 

• In most sectors of credit institutions in the euro area, the levels of household deposits 
were subject to seasonal fluctuations. It should be noted that the recognised 
fluctuations occurred on a monthly basis and had a repetitive nature despite the 
instability. The changes in deposit totals were therefore predictable and regular 
throughout the analysed period regardless of the phase of the financial crisis. The 
positive mid-year and end-year fluctuations were revealed in selected countries. It 
should be emphasised that in some sectors, the amplitude of fluctuations in the level 
of deposits was negative and occurred, among others, in December. The knowledge on 
the seasonality of changes in deposit values—in particular, those related to outflows— 
is essential for liquidity management in credit institutions. 

• In the models for selected countries, irregular time units were identified in which 
excessive flows of household deposits resulted from extraordinary, unpredictable 
events. The sudden increase in deposits was caused by, among other phenomena, 
increased trust in governments and public institutions, both domestically and within the 
euro area. They occurred in selected sectors after the announcement of changes in 
deposit guarantee schemes, referring to the increase or abandonment of the limits, as 
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well as after the accession of selected countries to the euro area. However, attention 
should be paid, in particular, to these irregular time units that identified sudden 
outflows of deposits. They occurred, among other situations, under the lack of 
depositors' confidence in credit institutions. All the runs identified in this study related 
to large credit institutions and were visible at the country level. In their case, the limited 
stability of household deposits under stress should be therefore concluded. 

• In all credit institution sectors, the availability of household deposits in a given month 
was positively affected by their increasing value in the previous month. This conclusion 
seems essential for the management of short-term liquidity of credit institutions, 
according to the LCR standard. 
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Abstract: According to J. M. Keynes' theory of saving in the economy and househoids' 
behaviour foiiowed by M. Browning and A. Lusardi (1996), the main motives for peopie to 
save are the precautionary motive, the iife-cycie motive, the intertemporai substitution 
motive, the improvement motive, the independence motive, the enterprise motive, the 
bequest motive, the avarice motive and the down payment motive. This articie examines 
which motives prevaii in the decisions of Poiish househoids in terms of saving. A sampie of 
223 working respondents was taken under consideration. Each of them represents a 
househoid from Lubeiskie Voivodeship (Poiand). The research proves that the 
precautionary motive has the highest ranking in respondents' opinions foiiowed by the 
independence motive. The down payment motive was ranked iowest, cioseiy foiiowed by 
the enterprise motive. Additionaiiy, anaiysis of correiation between motives was carried 
out. In most cases, there is a statisticaiiy significant correiation between saving motives. 
However, aithough the respondents rated saving motives highiy, their impact on 
respondents' saving behaviour is iower than can be assumed. 

Keywords: saving motives, saving behaviour, personai saving 
JEL codes: D14, E21 

1 Introduction 

Saving is a process of putting away some resources to preserve them for future use. The 
process can be run either consciously or unconsciously. The latter occurs, e.g. when at the 
end of a certain period, some unplanned surplus is available. The saving process is the 
subject of intense consideration in different trends of economics. Many researchers and 
scientists are interested enough in saving and its motives to include it as part of their 
economic theories. Among them were J. M. Keynes, who focused on current income, F. 
Modigliani, the author of the life-cycle hypothesis of saving and M. Friedman, who worked 
on the permanent income hypothesis. J. Duesenberry and a large group of other 
researchers state that the saving behaviour of households is determined mostly by 
psychological and sociological determinants. Duesenberry emphasizes that saving 
behaviour of an individual is influenced by that person's peers. Others focus on personal 
traits such as aversion to risk, habits and attitudes as factors of saving. They often take 
into consideration socio-economical qualities of savers, e.g. gender, age, location, income, 
etc. These points of view were presented in the works of G. Katona, who also suggested 
that past experience in saving influences the likelihood of doing it in the future (Devaney, 
Anong, Whirl, 2007). 

The aim of this article is to analyse which motives determined by Keynes, in terms of 
saving, prevail in the decisions of Polish households. 

2 Saving motives in theories of economy 

In his work published in 1981, Alf Lindqvist pointed out that socioeconomic variables and 
those variables specifically that are important in economic theories may not be related to 
bank saving. During the regression analysis, the variables assumed to be important 
predictors of saving showed no predictive value (Lindqvist, 1981). This research inspired 
other scientists to search for and analyse the determinants and motives of saving. 

On the basis of Maslow's hierarchy of needs, some researchers studied motives that 
influence saving behaviour simultaneously (Xiao, Noring, 1994). In 1998, Boeree ranked 
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saving motives by their importance, from iowest to highest: physioiogicai (basic), safety, 
security, iove/societai, esteem/iuxuries and seif-actuaiization (Devaney et ai., 2007). 
Generaiiy, when the iower ievei needs are met, an individuai one tends to move up to 
higher ones in the hierarchy. The perception of importance and significance of saving 
motives depends mostiy on age and weaith of individuais (Yao, et. ai., 2011) 

Foiiowing J. M. Keynes' theory of saving in economy and househoids' behaviour with regard 
to this, M. Browning and A. Lusardi (1996) produced a iist of eight househoid saving 
motives with one addition: the precautionary motive, the iife-cycie motive, the 
intertemporai substitution motive, the improvement motive, the independence motive, the 
enterprise motive, the bequest motive, the avarice motive and the down payment motive. 
However, research scientists had aiready observed the need to anaiyse these motives whiie 
considering heterogeneity of members of popuiations and changes that can occur in the 
motives of the same person over the iong run (Browning, Lusardi, 1996). 

The importance attributed to saving motives can determine or at ieast infiuence the 
househoid saving rate. Additionaiiy, the reiative contribution of the saving motive to 
househoid saving changes with age. What is more, the importance that househoids attach 
to different saving motives is correiated with observed saving behaviour (Schunk, 2009). 
But scientist aiso determined that there is vast heterogeneity between househoids from 
different regions, cuitures and age groups when it comes to the hierarchy of saving motives 
and the strength of their infiuence on saving (Canova et ai., 2003). 

3 Goals and motives of saving in Poland 

In research carried out at the beginning of 2018, a sampie of 223 working respondents 
was considered. Each represented a househoid from Lubeiskie Voivodeship (Poiand). The 
respondents differed in gender, age, iocation and the ievei of education. They aiso deciared 
the size of their househoid measured by the number of members, and they were asked to 
assess their finandai situation. In aii, 57% of respondents were women, and more than 
55% of respondents were 26 to 35 and 36 to 45 years oid. The same percentage, 30%, 
was recorded for those respondents iiving in rurai areas and in cities with more than 
200,000 citizens. Those having one to three other members in their househoids, 
respectiveiy, were within a group of 26% to 28% respondents. As for their economic 
situations, approximateiy 50% assessed it as average. Aimost 80% hoid permanent 
empioyment, whiie 12% run their own businesses or were seif-empioyed. In aii, 35% 
graduated from high schooi, 24.5% hoid bacheior's or engineering degrees and 34.5% 
were university graduates. 

The respondents were asked to choose aii their goais of saving from the provided iist (Fig. 
1). The iargest group (39.01%) identified their saving goai as preserving money for their 
chiidren. The Pearson coefficient between this goai and bequest motive is r=0.346 (p- 
vaiue^O.OOO; with significance threshoid 0.01). The next three goais indicated by more 
than 30% of the respondents were renovation of housing estate, reserve for random 
situations and providing security in oid age. The second one is correiated with the 
precautionary motive with r=0.165 (p-vaiue=0.033, sign. = 0.05), and the iast one is 
correiated with the iife-cycie motive with r=0.166 (p=0.023, sign. = 0.05). 

Both the improvement and the independence motives are statisticaiiy significantiy 
correiated with purchasing own housing, with r=0.218 (p=0.003, sign. 0.01) and r=0.159 
(p=0.036, sign. 0.05), respectiveiy. Aithough oniy 8.97% of the respondents deciared they 
were saving for opening or deveioping their own business, that goai is strongiy correiated 
with the enterprise motive with r=0.270 (p=0.000, sign. = 0.01). 
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Figure 1. Goals of Saving (Multiple Choice) 
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Source: own calculations on the basis of questionnaire 


The research proves that the precautionary motive has the highest ranking in the 
respondents' opinions, with the average mark 7.21 in the ascending scale from 0 to 10, 
followed by the independent and improvement motives with marks of 6.87 and 6.80, 
respectively (Fig. 2). The lowest ranking refers to the down payment motive with an 
average assessment of only 3.87, closely followed by the enterprise motive with an average 
mark of 4.01. The standard deviation of the mark for both these latter motives is the 
highest, which indicates large differences in respondents' opinions about these motives' 
importance. 


Figure 2. Importance of Saving Motives (0—not important, 10—extremely important) 



Source: own calculations on the basis of questionnaire 


The relatively high value of averages indicates the importance of these saving motives for 
Polish households. However, the low correlation between saving motives and actual goals 
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of saving may imply that either households do not follow their motives or other important 
factors influence the choice of saving goals. 

Furthermore, analysis of correlation between saving motives was carried out. In most 
cases, there is a statistically significant correlation between saving motives (Table 1). The 
highest correlation (r=0.654) occurred between the life-cycle motive and the bequest 
motive, followed by the correlation between the improvement and independence motives 
(r=0.537) and the independent and precautionary motives (r=0.501). However, no 
significant correlation was found between the down payment motive and the precautionary, 
improvement or independence motives. There is also a lack of correlation between the 
enterprise and precautionary motives and between the bequest and avarice motives. 


Table 1. Pearson's Coefficient Between Saving and Saving Motives 
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precautionary 

motive 

1 

.300** 

.219** 

.471** 

.501** 

.366** 

.147 

.291** 

.123 

intertemporal 
substitution motive 

.300** 

1 

.384** 

.454** 

.345** 

.234** 

.397** 

.373** 

.237** 

avarice motive 

.219** 

.384** 

1 

.245** 

.182* 

.259** 

.159* 

.137 

.197** 

life-cycle motive 

.471** 

.454** 

.245** 

1 

.424** 

.309** 

.332** 

.654** 

.236** 

improvement 

motive 

.501** 

.345** 

.182* 

.424** 

1 

.537** 

.307** 

.223** 

.147 

independence 

motive 

.366** 

.234** 

.259** 

.309** 

.537** 

1 

.220** 

.174* 

.152 

enterprise motive 

.147 

.397** 

.159* 

.332** 

.307** 

.220** 

1 

.306** 

.203** 

bequest motive 

.291** 

.373** 

.137 

.654** 

.223** 

.174* 

.306** 

1 

.256** 

down payment 
motive 

.123 

.237** 

.197** 

.236** 

.147 

.152 

.203** 

.256** 

1 


* - refers to p=0.05 
** - refers to p=0.01 


Source: own calculations on the basis of the questionnaire 

4 Relationship between saving and its motives 

To compare saving behaviour of the respondents with their saving motives, cross tables 
and the correspondence analysis with symmetrical normalisation were calculated. 
Correspondence analysis allows presenting results in graphic form as a chart of dispersion 
in which the points present particular categories of variables. The results proved to be 
statistically significant only for three motives: precautionary, improvement and life-cycle. 
In the case of both the precautionary and improvement motives, the first two dimensions 
of the correspondence analysis cover more than 70% of the results. While the importance 
of motives was assessed on an ascending scale from 0 to 10, the list of answers to the 
question about saving behaviour was: 

• I do not save, 

• I spend everything on current needs, do not put off anything, do not invest (spend 
everything), 

• I usually devote everything to current needs, but from time to time, I manage to 
save something (save from time to time). 
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• in addition to current expenses, I try to save some funds on reguiar basis (try to 
save reguiariy), 

• I save a certain amount of money in addition to current expenses each month (save 
reguiariy), 

• I aiiocate funds for consumption and savings in advance, but I have no specific 
purpose to save and pian to use finandai instruments (save without a goai), and 

• in advance, I aiiocate funds for consumption and savings, which I invest in pianned 
finandai instruments (pianned saving). 

The anaiysis shows that Poiish househoids do not save with a proper pian. The iargest 
group consisting of 34.08% of the respondents are those who try to save reguiariy. Another 
group of 25.11% of the respondents saves oniy from time to time after having satisfied 
their basic needs. Certain amounts of money are reguiariy put away by 17.49%. The 
respondents aiiocating set amounts of income to saving in advance are in the minority. In 
aii, 6.73% save intentionaiiy but without a goai or a saving pian, and 5.38% have some 
saving strategy. More than 11% of the respondents do not save at aii. 

The anaiysis reveais various patterns in househoids' behaviour. In the case of the 
precautionary motive, both the 0 and the 2 marks stand out, which indicates evidentiy that 
this motive is extremeiy important and is piaced ciose to those who make an effort to save 
reguiariy (Fig. 3). Some who save reguiariy set amounts of money, but they do not have 
fixed goais, so they tend to foiiow this attitude, whiie the rest of them seem to have 
assessed the importance of the precautionary motive as an average "5" within the ranking. 
The respondents who aiiocate their funds in advance and have pians to utiiise specific 
finandai instruments to increase their weaith and those who manage to save some 
amounts from time to time (which in G. Katona's ciassification wouid be contractuai saving 
and residuai saving, respectiveiy) (Fisher, Anong, 2012), the precautionary motive has 
varied importance. Some give it a rather iow mark of "3", whiie others attributed to it 
higher ratings of "7" and "9". The iargest group of reguiar savers is very ciose to mark "8". 
Interestingiy enough, the deciaration about not saving in the case of the precautionary 
motive is ciose to "0", whiie the improvement motive is cioser to ratings "3" and "4" (Fig. 
4). 

Figure 3. Correspondence Anaiysis of the Saving Behaviour vs the Precautionary Motive 


Points of rows and columns 
Symetrical Normalization 


O Do you save? 



Dimension 1 (0.S09) 


chi2=80.497, p-value=0.04 (60 degrees of freedom) 

Source: own calculations with the usage of IBM SPSS on the basis of the questionnaire 
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In Fig. 4, which represents the correspondence between the saving behaviour and the 
improvement motive, we can observe a very distinctive pattern. The more reguiar the 
saving, the more important the improvement motive is, with the exciusion of pianned 
saving. The improvement motive inciudes saving for different reai assets and services such 
as reai estate satisfying the housing requirements of the househoid, a car, up-to-date 
furnishings and househoid equipment, and an education in the form of extra courses or 
studies. The impiied need to save with the intention to spend money on specific pianned 
goais forces savers to aiiocate their money reguiariy or at ieast semi-reguiariy. The anaiysis 
proves a reai correspondence of saving behaviour with the improvement motive. 

Figure 4. Correspondence Anaiysis of Saving Behaviour vs Improvement Motive 



Dimention 1 (0.515) 

chi2=87.245, p-value=0.012 (60 degrees of freedom) 

Source: own calculations with the usage of IBM SPSS on the basis of questionnaire 

Figure 5. Correspondence Analysis of Saving Behaviour vs Life-cycle Motive 

Points of rows and columns 



chi2=87.783, p-value=0.011 (60 degrees of freedom) 

Source: own calculations with the usage of IBM SPSS on the basis of questionnaire 
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The first two dimensions in the correspondence anaiysis of saving behaviour vs the iife- 
cycie motive cover roughiy 65.8% of the resuits (Fig. 5). This motive of saving is not 
important for peopie who do not save. It is aiso one of the iess important saving motives 
for these who aiiocate and invest their saving with a pian. Out of aii correspondence 
anaiysis between saving behaviour and the importance of the iife-saving motive, the 
answers are the most concentrated in one piace on the figure. This suggests that aithough 
iife-cycie motive is not the most important for respondents, it is considered significant 
regardiess of their saving behaviour. The resuits may aiso suggest that Poiish househoids 
do not know how or do not have proper instruments to save in the iong term because the 
iife-cycie motive requires iow risk stabie instruments such as insurance poiicies, pension 
pians, and iong-term deposits. 

5 Conclusions 

These findings indicate that Poiish househoids understand the importance of saving to 
provide finandai security for themseives and their descendants. They are aware of the 
impiications of saving inspired by the improvement motive. They aiso know how to gain 
finandai independence through that activity. The reiativeiy iow standard deviation of their 
assessment of saving motives' importance suggests the high compatibiiity of the 
respondents' opinions in that mater. 

Aithough the anaiysed saving motives are considered essentiai in the respondents' 
assessment, their opinions do not transiate into saving goais and other aspects of saving 
behaviour. Out of the iist of 14 saving goais, oniy four were identified by more than 30% 
of the respondents, seven others were viewed by from 10% to 20% of the househoids 
representatives and the iast four were chosen by iess than 10%. These figures cieariy 
suggest that the knowiedge and opinions of the importance of saving are not supported by 
reai activity. This statement is strengthened by the data representing behaviour of the 
respondents in terms of saving, which cieariy reflect that Poiish househoids save mostiy 
occasionaiiy and without empioying any strategy such as using adequate finandai 
instruments. 

The resuits indicate a rather disturbing picture of Poiish househoids' saving behaviour. 
Despite the fact that the Poiish finandai market is highiy deveioped, to the ievei that 
recentiy anaiysts stopped considering Poiand an emerging market, Poiish househoids do 
not take fuii advantage of that fact. Many househoids store their saving in iiquid 
instruments or in cash even if their goai of saving is iong term. The iack of transiating 
saving motives into actuai saving behaviour can be influenced by many, not just economic, 
factors because househoids are under sociai and cuiturai constraints. Nevertheiess, both 
finandai and educationai institutions shouid intensify their efforts in educating individuais 
to adjust their offers of finandai instruments to the needs of househoids. 
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Abstract: It can be assumed that having saving and credit is mutuaiiy incompatibie, 
because the iogics requires paying down of any debt if one has financiai surpiuses. This is 
because the cost of servicing debt is much higher than the benefits of interest on saving. 
As the observation of reai househoid behaviour proves the opposite, the aim of this paper 
is to anaiyse the reiationship between saving and debt of househoids, which is iiiustrated 
by the case of citizens of Lubeiskie Voivodeship (Poiand). The research conducted on a 
group of 223 working representatives of househoids shows that more than 50% of persons 
with bank ioans aiso have saving that exceeds in its amount a 3-month income of a 
respondent. It is worth noting, however, that among persons assessing their financiai 
situation as good or very good, the percentage of such persons is higher than in the case 
of peopie assessing their financiai situation as bad or rather bad. In the iatter group, many 
more peopie are hoiding oniy credit products. The research has aiso shown that peopie 
with saving are more iikeiy to use car ioans and credit cards, whiie peopie who do not save 
are more iikeiy to use cash credits and cash ioans. In both groups, the percentage of peopie 
with mortgages is comparabie. 

Keywords: personai finance, credit instruments, saving ievei 
JEL codes: D14, G21 

1 Introduction 

Consumption spending is the most important component in the expenditure method of 
caicuiating the gross domestic product. Therefore, the number of research topics connected 
with consumption is not surprising. Scientists research the ievei of consumption 
expenditure as part of nationai demand, the structure of the consumption on a micro ievei 
and sources of financing consumption. The standard theory ciaims that the ievei of 
consumption depends on a disposabie income because the basic decision of the househoid 
is how to divide the income into consumption and savings when the iatter is understood as 
postponing consumption. From this perspective, househoids' debt is treated as acceierating 
consumption in time that in consequence wiii be paid off during coming periods by using 
saving. The intertemporai aspect of saving is fundamentai for understanding househoids' 
financiai behaviour (Borsch-Supan and Essig, 2003). 

The commoniy shared approach in the anaiysis of the househoid's weaith (which is co¬ 
integrated with income and consumption ((Dreger and Reimers, 2011)) on a micro ievei is 
to focus on net weaith, whereby the househoid's iiabiiities are deducted from its assets 
(Kukk, 2014). But whiie drawing proper conciusions, there is a probiem with heterogeneity 
of househoid assets across countries because there are noticeabie differences in reai estate 
ownership, which is an important part of reai assets. Another probiem is that the same net 
weaith can be caicuiated from various combinations of assets and iiabiiities. That is why in 
another approach, researchers compare oniy financiai assets with iiabiiities. It is ciaimed 
that househoids use credit to smooth their income, but the process is affected by credit 
constraints. There is aiso a reiationship between credit constraints and seiection of financiai 
assets (Wang, 2016). 
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Scientists are aiso interested in househoids with income that is iower than their 
expenditures. The question arises how househoids deai with these expenses. Usuaiiy the 
sources of financing over-expenditure are weaith/past saving, formai credits and ioans, 
informai ioans in the form of assistance from famiiy and/or friends and unpaid biiis (Le 
Bianc, Porpigiia, Teppa, Zhu, and Ziegeimeyer, 2015).This prompts to further anaiysis on 
the finandai situation of vuinerabie househoids (Ampudia, van Viokhoven, and Zochowski, 
2016). 

There is iittie to none simuitaneous research on both saving and debt of househoids. 
Usuaiiy debt is used oniy as a background for saving opportunities of individuais or it is 
treated as a constraint to save, especiaiiy if we take into consideration the debt-to-income 
ratio of househoids, which in the European Union is much higher than 100% (Rocher and 
Stierie, 2015). 

It can be assumed that having saving and credit mutuaiiy exciude each other, because the 
iogics require paying down of any debt oniy if finandai surpiuses are generated. This is 
because the cost of servicing debt is much higher than the benefits of interest on saving. 
However, the observation of reai househoid behaviour proves the opposite. This is 
particuiariy the case with the precautionary and the iife-cycie motives of saving. For 
exampie, according to the Poiish Centrai Bank, the vaiue of finandai assets of househoids 
at the end of the 1st quarter of 2017 was 1 953,7 bin PIN, whiie at the same time, the 
vaiue of finandai debt was 701 bin PIN (Koiasa, 2017). Therefore, this paper anaiyses the 
reiationship between saving and debt of househoids in Lubeiskie Voivodeship (Poiand). 

2 Description of the methodology and the research sample 

This paper researches finandai aspects of househoids' functioning in Lubeiskie Voivodeship. 
The research was run by the scientists from the Facuity of Economics of Maria Curie- 
Sklodowska University in Lubiin under the patronage of the research staff of the 
Department of Banking. The research was carried out with the use of the direct 
questionnaire survey methodoiogy. The questionnaire was compieted by 223 professionaiiy 
active persons representing househoids. Among the respondents, the majority had 
empioyment contracts or some other simiiar form of empioyment, and they account for 
79.37% of the research sampie. A significant proportion of the respondents run their own 
businesses (12.11%) or farms. The remaining respondents (1.35%) most often combined 
a few forms of empioyment. Aithough the questions referred to the finandai standing of 
the whoie househoid, the structure of the respondents affected the answers oniy to a smaii 
extent. The research group was dominated by women (56.95%) and persons aged 36-45 
(30.49%).There were siightiy fewer persons aged 26-35 (26.46%) and 46-55 
(21.52%).The ieast numerous were respondents up to the age of 25 (13.01%) and those 
56 and oider (8.52%). The research was carried out in Lubeiskie Voivodeship, which is the 
sampie inciuded 30% of househoids in towns with more than 200 000 inhabitants and 
viiiages, 20% in towns up to 20 000 inhabitants as weii as between 20 000 and 200 000 
inhabitants. The research covered househoids of various sizes. A simiiar proportion, i.e. at 
the ievei of 27%, was recorded for two- , three- , and four-person househoids. Siightiy 
over 12% of the research group were househoids consisting of a minimum of five persons, 
and oniy 6.3% were singie person househoids. 

To sum up, the structure of the research sampie fuiiy reflects the structure of the 
inhabitants of the examined region both in terms of demographic and sodai factors. 

3 Comparative analysis of holding saving and credit 

With the right assumption, saving and credit are mutuaiiy exciusive because the iogics 
require repaying debt when some finandai surpiuses are generated. It resuits from the fact 
that the cost of debt service is much higher than benefits from interest rates for savings. 
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However, the research shows that over 30% of persons with bank credits hoid saving that 
exceeds a three-month income of a respondent. If the research was to take into account 
aiso those persons with saving iower than a three-month income, it wouid appear that a 
group of respondents with both credits and saving increases to more than 50%. Therefore, 
it seems appropriate to verify the characteristics of this group of persons and the nature 
of the debt they hoid. 

Anaiysis of the data in Tabie 1 shows that a finandai standing is essentiai for hoiding debt 
or saving instruments. It is ciear that the higher assessment of a househoid's finandai 
standing, the higher the number is of individuais hoiding saving or credit together with 
saving. Within the group, which is of key importance for the research, i.e. those persons 
who hoid both credit and saving, 40% assess their finandai standing of their househoids 
at a good or very good ievei, and oniy 6% said their situation is bad or very bad. This 
structure is very simiiar to the structure of persons hoiding oniy saving. For comparison, 
among persons with credits oniy, oniy 20% of persons assess the finandai situation of their 
househoids at a good or very good ievei, and neariy 30% of those deciared it is bad or 
rather bad. 

Table 1 Structure of Respondents by Their Individuai Assessment of a Househoid's 
Finandai Standing 


Financial 

standing 

Only credit 

Only saving 

Credit and 
saving 

Neither credit 
nor saving 

Bad 

6.7% 

1.2% 

0.0% 

0.0% 

(1.6%) 

(0.0%) 

(0.0%) 

(3.0%) 

Rather bad 

20.0% 

(9.4%) 

3.7% 

(1.7%) 

6.0% 

(5.9%) 

10.0% 

(9.1%) 

Average 

53.3% 

43.2% 

53.0% 

70.0% 

(56.3%) 

(41.4%) 

(50.0%) 

(54.5%) 

Good 

20.0% 

40.7% 

34.2% 

20.0% 

(29.7%) 

(43.1%) 

(35.3%) 

(30.3%) 

Very good 

0.0% 

(3.1%) 

11.1% 

(13.8%) 

6.8% 

(8.8%) 

0.0% 

(3.0%) 


the data in parenthesis are given for the assumption that saving must account for minimum 
three-month incomes of a household 
Source: Own study based on questionnaire surveys 


Giving the assumption that saving should account for minimum three-month incomes of a 
household (the data in parentheses in Table 1), the reliances indicated are also confirmed. 
Yet, the discrepancies between the answers from persons only with credits and possessors 
of credits and saving or only savings are slightly smaller. 

The data presented in Table 2 identify a similar reliance between a saving instrument 
and/or credit and income per capita in the household. It becomes evident that the 
respondents holding both credit and saving and those with saving only are wealthier than 
the respondents who have only credit. In the first two groups, the proportion of persons 
with incomes higher than 2400 PIN per person is between 21.7-28.6%, and those earning 
the least (less than 1 600PLN per person) account for 40%, while among the persons with 
credit only, the proportions are -12.7% and 54.5%, respectively. 

Therefore, while the financial standing of a household has an effect on saving, it has no 
effect on debt. The data in Fig. 1 shows that the level of saving does not affect holding or 
not holding credit. It is clear that for all the groups of respondents with different levels of 
saving, the proportion of persons declaring bank debt is similar, and its level is 46.9%- 
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67.5%. What is also essential is the fact that it is difficult to identify any trend here, 
whether it is an uptrend or downtrend. 


Table 2 Structure of Respondents with Credit or Saving by Income per Capita in a 
Household (for the analysis, it was assumed that saving must account for minimum 
three-month incomes of a household) 


Income per 
capita in a 
household (in 
PLN) 

Only credit 

Only saving 

Credit and 
saving 

Neither credit 
nor saving 

0-799 

10.9% 

2.0% 

6.7% 

8.0% 

800-1599 

43.6% 

38.8% 

33.3% 

52.0% 

1600-2399 

32.7% 

30.6% 

38.3% 

36.0% 

2400-3199 

10.9% 

18.4% 

10.0% 

0.0% 

> 3199 

1.8% 

10.2% 

11.7% 

4.0% 


* the data in parenthesis are given for the assumption that saving must account for minimum 
three-month incomes of a household 
Source: Own study based on questionnaire surveys 


Figure 1 Percentage of Persons Holding Credits with Different Levels of Household 
Saving 



Source: Own study based on questionnaire surveys 


Hence, if the income (wealth) of a household is a determinant of saving but not credit, it 
is worth verifying what affects decisions to use credit. It is then fairly justified to compare 
types of credit typical for the groups of respondents with different levels of saving. It should 
allow diagnosing why persons holding saving hold credit at the same time. As the data 
from Table 3 show, the amount of saving influences a particular type of credit. These 
dependencies, however, may vary because for some types of credit, an increase in saving 
causes this very type of credit to be more common, while for others, an increase in saving 
results in a decrease of the percentage of persons holding this type of credit. 
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The first group, for instance, has credit cards that are used by oniy severai per cent of 
househoids with no saving or with saving equivaient to an annuai income at maximum; 
more than 25% of househoids hoid saving in excess of their annuai income. This is cieariy 
determined by a type of credit. Peopie mostiy use credit cards for convenience to 
temporariiy improve their creditworthiness and to transfer debt service burden to another 
period. Consequentiy, economic rationaiity, which says that the cost of credit is higher than 
the interest rates on saving, is of minor importance. What is more, the cost of debt service 
in this case is iow. That is why so many persons despite having some funds in their bank 
accounts decide to use a credit card to increase their comfort whiie ciearing transactions. 

Simiiariy, it appiies to car credits. In this case, oniy a few househoids with no or a iow ievei 
saving use this form of debt. Yet, among individuais with saving higher than their annuai 
income, the frequency of this type of debt is higher and ranges from severai to severai 
dozen per cent. Aiso in this case, the purpose of the credit affects the situation. Car credit 
is often used by persons oniy because they wouid iike to spiit the burden of purchase of a 
given means of transport over time, not because they are not abie to set aside sufficient 
resources for a one-off transaction. Additionaiiy, not iess important is the influence of car 
manufacturers themseives, which encourage buy new vehicies by offering very cheap 
credits. Thus, weaithy persons, despite having saving, decide to purchase a new car by 
instaiments and take advantage of car credit. This type of debt is iess popuiar with iess 
weaithy persons and therefore hoiding iess saving may mostiy resuit from the fact that 
such persons decide to buy second-hand cars for which car manufacturer offer no cheap 
credits. 


Table 3 Percentage of Househoids with Different Leveis of Saving and Hoiding Particuiar 
Types of Credit 


\Level of saving in 
mbqthly income of 
\a household 

Credit type 

No saving 

Between 

1-3 

months 

income 

Between 

3-6 

months 

income 

Between 

6-12 

months 

income 

Between 

12-36 

months 

income 

Mortgage 

24.0% 

27.5% 

18.8% 

32.1% 

27.8% 

Credit card 

16.0% 

17.5% 

6.3% 

14.3% 

27.8% 

Credit line, e.g. In 

savings and 

transaction 

account 

8.0% 

3.8% 

6.3% 

0.0% 

0.0% 

Car credit 

0.0% 

8.8% 

3.1% 

7.1% 

11.1% 

Credit/Cash loan 

20.0% 

15.0% 

15.6% 

3.6% 

11.1% 

Consumer credit 

4.0% 

10.0% 

6.3% 

3.6% 

11.1% 

Student credit 

4.0% 

1.3% 

3.1% 

0.0% 

0.0% 

Consolidation loan 

0.0% 

1.3% 

0.0% 

0.0% 

5.6% 


Source: Own study based on questionnaire surveys 


A reverse situation is the case of cash credit/ioan. This form of funding is more commoniy 
used by househoids with iow saving, i.e. iess weaithy ones, because it is a form of debt 
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used mainly to replenish current cash flow shortages when there is no other way to provide 
funds. Although these credits are very expensive, there are persons who decide to choose 
them because they have no other alternative and also because interest rates on their 
saving are lower than the cost of the debt. 

Student credit is relatively commonly used by households with low saving. However, age 
is a decisive factor in this case. Young persons who use this form of credit to finance their 
education are obliged to repay it in the first years of their employment. Consequently, such 
debt is still serviced even though some surpluses in saving are systematically generated. 

It is worth noting that in the case of some credits, the frequency of their use is comparable 
for persons both with high and low saving. This is the case for mortgages, which are used 
to split very high payments into a few or a few dozen years. Rare is the case when saving 
allows paying such a high debt off in one payment. As a result, this form of debt is chosen 
both by wealthy persons with high saving and those with lower income and saving. It would 
seem reasonable to repay this debt from saving, but persons with higher income and saving 
do not do this because they want more comfort of functioning and safety (so-called 
precautionary saving). The same applies to a credit line in the current account, except that 
it is affected not by the amount of debt but by its form. This credit is used while using a 
bank account, which is why so many persons take this opportunity, no matter how high 
their incomes and saving are. 

4 Conclusions 

It is natural to assume that holding saving and credit is mutually excluded because 
logically, one is expected to repay debt when financial surpluses are generated. As the 
research shows, it does not always hold true because more than 30% of persons with bank 
credit are able to hold saving that exceeds their three-months income, and another 20 % 
hold some lower saving despite holding debt. This mainly results from the fact that financial 
standing of a household is a determinant of saving but not credit. Consequently, the higher 
the income generated by a household, the higher its saving is. It does not mean, however, 
that such a household has lower debt. This is influenced by the purpose for which credit is 
taken because many types of credit are offered for our convenience. Although we bear the 
costs of its service, we try to take advantage of it because it makes our functioning in the 
market much easier. We often decide to take credit despite holding saving because of an 
attractive commercial offer, e.g. car credit. Still, some other reasons are for mortgages, 
which allows a high one-off payment to be split over time. Although we are sometimes able 
to generate surpluses, we decide to put aside some saving rather than make an early 
payment of credit. These are psychological factors that decide that our priority is to hold 
free financial resources for safety, not to reasonably repay debt. 

References 

Ampudia, M., van VIokhoven, H., Zochowski, D. (2016). Financial fragility of euro area 
households. Journal of Financial Stability, vol. 27(December 2016), pp. 250-262. DOI: 
http://doi.Org/10.1016/j.jfs.2016.02.003. 

Bbrsch-Supan, A. (2000). International Comparison of Household Savings Behaviour: A 
Study of Life-Cycle Savings in Seven Countries. Discussion Papers. Retrieved from: 
http://ideas.repec. 0 rg/p/mnh/vpaper/lOl 6 .html. 

Borsch-Supan, A., Essig, L. (2003). Household Saving in Germany: Results of the first 
SAVE study. NBER working paper, no. 9902. Retrieved from: 
http://www.nber.org/papers/w9902. 

Dreger, C., Reimers, H.-E. (2011). The long run relationship between private consumption 
and wealth: common and idiosyncratic effects. Portuguese Economic Journal, vol. 11, pp. 
21-34. DOI: http://doi.Org/10.1007/sl0258-011-0075-y. 


297 



Kolasa, A. (2017). Sytuacja finansowa sektora gospodarstw domowych w I kw. 2017 r. 
Warszawa: Departament Analiz Ekonomicznych NBP, Nr 03/17. 

Kukk, M. (2014). Distinguishing the Components of Househoid Finandai Weaith : the 
Impact of Liabiiities on Assets in Euro Area Countries Merike Kukk. Eesti Rank. Working 
Paper Series, no. 2. 

Le Bianc, J., Porpigiia, A., Teppa, F., Zhu, J., Ziegeimeyer, M. (2015). Working Paper Series 
Fiousehoid saving behaviour and credit constraints in the euro area. 

Rocher, S., Stierie, M. (2015). Househoid saving rates in the EU: Why do they differ so 
much? No. 2015.01, Voi. 8022. 

Von Kaickreuth, U., Eiseie, M., Le Bianc, J., Schmidt, T., Zhu, J. (2012). The PHF: a 
comprehensive panei survey on househoid finances and weaith in Germany. Retrieved 
from: https://www.econstor.eu/bitstream/10419/59999/l/719704995.pdf 

Wang, G. (2016). Credit Constraints and Fiousehoid Seiection of Finandai Assets. Open 
Journai of Sodai Sciences, (February), pp. 47-56. 


298 



The Selected Aspects of Foreign Trade in Central European 
Countries 

Jaroslav Kovarnik^ Eva Hamplova^ 

1 University of Hradec Kralove 

Faculty of Informatics and Management, Department of Economics 
Rokitanskeho 62, 500 03 Hradec Kralove, Czech Republic 
E-mail: jaroslav.kovarnik@uhk.cz 

2 University of Hradec Kralove 

Faculty of Informatics and Management, Department of Economics 
Rokitanskeho 62, 500 03 Hradec Kralove, Czech Republic 
E-mail: eva.hamplova@uhk.cz 

Abstract: This article deals with the selected aspects of foreign trade development in the 
countries from central Europe, namely the Czech Republic, Poland, Slovakia, Hungary, 
where these countries belong into Visegrad Four, and Germany, because countries of V4 
have usually strong connections with Germany. The article continues with analysis from 
other articles presented on other conferences, and it analyses development since 2000, 
and it focuses on selected aspects of foreign trade development, because foreign trade is 
crucial part for sustainable development for almost all countries around the world (it is part 
of GDP formula in open economy). The article analyses development of foreign trade with 
goods and with services, where have been discovered relatively surprising results (the 
weakest economy in terms of services has been Germany), but consequently the article 
analyses relations between export development, foreign trade development, and GDP 
development. In theoretical point of view, export is considered to be independent on 
domestic product, and economically weak countries are usually considered to be more 
dependent on export (in terms of GDP development). This fact has been proved during 
analysis, where especially V4 countries are strongly dependent on export. However, the 
final impact of net balance of foreign trade on GDP is relatively weak in all V4 countries, 
which is relatively surprising fact again. Detail description of results is in this article. 

Keywords: Central Europe, Czech Republic, export, foreign trade, import 
JEL codes: F43, Oil 

1 Introduction 

Foreign trade is very important for every state all around the world because it is, among 
others, part of macroeconomic Gross Domestic Product (GDP) formula. In other words, it 
can either improve the GDP level (in case that export is higher than import) or worsen it 
(in the opposite case). This basic theory has been explained in many books and articles, 
for example in Andrews, Bernake, & Croushore (2011), or Samuelson & Nordhaus (2010). 

Nevertheless, foreign trade is important for every country because of other reasons as 
well. In almost all countries worldwide, foreign trade helps to solve the proportionality 
problem, where only few countries have all necessary resources in quantities required for 
economic development. Foreign trade also has demonstrative effect, where the export 
program is kind of indicator of the level of economic development, and it also helps create 
an image of developed country. Foreign trade has also other benefits, such as support of 
peaceful cooperation among partners, reducing of the risk of conflict, growth of education, 
and others. 

From above mentioned text is clear that foreign trade is very important for every country. 
The importance of foreign trade has been evaluated in other articles by other authors, for 
example Baier, Bergrstrand & Feng (2014), Cieslik, Bieganska & Sroda-Murawska (2016), 
Do, Levchenko & Raddatz (2016), Fracasso & Marzetti (2015), Giordano & Zollino (2016), 
Gladkov (2016), or Vannoorenberghe (2014). Authors themselves already analysed the 
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topic of foreign trade severai times, for exampie in Kovarnfk & Hampiova (2016), or 
Kovarnfk & Hampiova (2017). 

The Czech Repubiic is a member state of Visegrad Four, and aii other member states 
(nameiy Poiand, Siovakia, and Hungary) are very important business partners for the 
Czech Repubiic. Situation in Visegrad Four countries has been aiso anaiysed by other 
authors, for exampie by Zdrazii & Kraftova (2012). However, the most important business 
partner for the Czech Repubiic is Germany, where this economy has a very important 
position as a business partner for aii V4 countries. 

The aim of this articie is to anaiyse the seiected aspects of foreign trade in above mentioned 
countries, nameiy in the Czech Repubiic, Poiand, Hungary, Siovakia, and Germany. Firstiy, 
this articie anaiyses the deveiopment of GDP in seiected countries, because of the 
importance of foreign trade for this indicator. The deveiopment of foreign trade in terms 
of goods and in terms of services in these countries is next topic for anaiysis. Consequentiy, 
the reiation between export and GDP and between foreign trade and GDP are anaiysed as 
weii. The aim is to verify the hypothesis whether the deveiopment of both GDP and foreign 
trade of these countries is simiiar or not, and aiso to verify whether especiaiiy smaii and 
reiativeiy weak economies are more open and more dependent on foreign trade. 

2 Methodology and Data 

Covered period of time is 2000 - 2017, where data were obtained in generai avaiiabie 
database Eurostat and caicuiated by authors (Eurostat a, 2018, Eurostat b, 2018). 

Methods of comparison and comparative anaiysis have been used. Moreover, for the 
verification of above mentioned hypothesis about openness of economy can be used 
severai different caicuiations. One of the most frequentiy used caicuiations measures the 
reiation between export and GDP, where more open economies usuaiiy have high ratio. 
Another possibie caicuiation uses turnover of foreign trade (summary of both export and 
import) on GDP. 

On the other hand, the importance of foreign trade for GDP creation can be evaiuated by 
the size of net baiance on GDP, because in the theoreticai point of view, oniy net exports 
are part of GDP formuia in open economy. 

3 Results and Discussion 

The Analysis of GDP Development 

Based on the fact that the Czech Repubiic has currentiy around 10.5 biiiion of inhabitants, 
Hungary around 9.8 biiiion, Siovakia around 5.4 biiiion, Poiand more aimost 38 biiiion, and 
Germany more than 82 biiiion, it is quite obvious that the ievei of GDP in biiiions of euro is 
the highest in Germany, second highest in Poiand, next in the Czech Repubiic, in Hungary, 
and Siovakia is on iast position. 

However, it is better to use the ievei of GDP per capita for comparison. According to this, 
Germany stiii has the highest ievei, but the Czech Repubiic is on the second position, 
Siovakia is the third, Hungary on the fourth piace, and Poiand is the iast. With respect to 
this information is good to add one interesting fact. Even if the deveiopment in the number 
of inhabitants in each country have not been steady, this number grew in the aii anaiysed 
countries except Hungary (comparison of the number of inhabitants in the years 2000 and 
2017). 

Deep anaiysis of GDP deveiopment shows that in aii anaiysed countries was significant 
decrease in this indicator in the year 2009 (both in absoiute vaiue and in per capita) as a 
resuit of giobai economic crisis. However, the after crisis deveiopment is different. 
Germany has been growing since 2009 and it managed exceed pre-crisis year aiready in 
2010. The Czech Repubiic was growing between 2009 - 2011, it was decreasing between 
2011 - 2014, and it has been growing again since 2014. Moreover, it managed to exceed 
pre-crisis year in 2011, but the ievei of GDP per capita in this country decreased under the 
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pre-crisis year during the decrease, and it exceed the pre-crisis ievei again in 2015. Poiand 
was on the iast position in 2008, it had been growing since 2009 to 2015, it dropped a iittie 
in 2016, and it has grown again in 2017. It exceeded pre-crisis year in 2011, and in the 
year 2012 (but oniy in this year) it exceeded Hungary. Hungary has been growing since 
2009 with one exception in 2012. It was on the fourth position before crisis and it is on the 
fourth position again in 2017. Siovakia has been growing, as weii as Germany, since 2009, 
and it aiso managed to exceed pre-crisis year within one year. 

Foiiowing Fig. 1 shows the deveiopment of GDP per capita in anaiysed countries. 

Figure 1 GDP Deveiopment (Euro per Capita) 
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Source: own calculations based on Eurostat a (2018), Eurostat b (2018) 

Foreign Trade Development - Trade with Goods 

The analysis of foreign trade development shows relatively different results than the GDP 
development analysis. The development of net balance in terms of goods recalculated per 
capita is described in following Fig. 2. Recalculation per capita is necessary, because 
absolute values of net balance in Germany are significantly higher than in other countries 
and mutual comparison of all five countries in absolute values is difficult. After the 
recalculation, Germany is still on the first position, but the differences are lower. 

First interesting fact is that in the first analysed year (2000) all countries except of 
Germany had negative trade balance, which means they had higher imports than exports. 
Even if current trade balance is positive in all analysed countries, the development has 
been quite irregular. Germany had surplus more than 64,000 billion in 2000, and it had 
surplus around 268,000 billion in 2017. The second highest surplus in 2017 had the Czech 
Republic, where this surplus is little bit more than 9,000 billion. 

As was already mentioned, Germany has been in surplus and it has had the strongest 
position from all analysed countries. However, the mutual comparison of V4 countries 
shows interesting results. The Czech Republic had the worst position in 2000 (the highest 
deficit per capita, while in absolute amount had Poland worse result), but it has been 
growing (with few exceptions), and currently the Czech Republic has the second highest 
surplus (after Germany). Exactly opposite development has been in Slovakia. This country 
had the best result from V4 countries in 2000 (both in absolute amount and per capita), 
but it has the second worst result in 2017 in absolute amount and the third highest values 
in terms of net balance per capita (after Germany and the Czech Republic). Really 
interesting fact is that in 2009, during the economic crisis, was net balance decreasing in 
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Germany, while it was increasing in all other analysed countries. Moreover, the net balance 
grew in Germany in 2010, while it decreased in all analysed countries. The development 
of foreign trade with goods per capita is described in the following Fig. 2. 

Figure 2 Foreign Trade with Goods (Euro per Capita) 
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Source: own calculations based on Eurostat a (2018), Eurostat b (2018) 

Foreign Trade Development - Trade with Services 

The analysis of foreign trade with services shows completely different results. Surprisingly, 
the only country which has been in deficit for all analysed period is Germany. All other V4 
countries has been in surplus, with only few exceptions in case of Slovakia. Flowever, the 
development is quite irregular in all countries, with several increases and decreases. 
Nevertheless, the deficit in Germany in 2017 is lower than in 200, but on the other hand, 
surpluses in the Czech Republic and in Slovakia decreased, while surpluses in Poland and 
in Flungary increased. The development (again recalculated per capita) is described in Fig. 
3. 

Figure 3 Foreign Trade with Services (Euro per Capita) 
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Source: own calculations based on Eurostat a (2018), Eurostat b (2018) 


The Relation between Export and GDP Development 

As was mentioned before, one of the aims of this article is to verify the openness of 
analysed countries, where one of the possible tools (indicators) for this evaluation is the 
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ratio between export and GDP. Open economies usuaiiy have high vaiue of this ratio, where 
more ciosed economies have iower vaiues. Openness is typicai for smaii and deveioping 
economies, where more ciosed are usuaiiy iarge and deveioped economies. 

The share of export on GDP (in percent) is described in foiiowing Fig. 4. 

Figure 4 Export on GDP Ratio (%) 
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Source: own calculations based on Eurostat a (2018), Eurostat b (2018) 

It is quite obvious that hypothesis about openness is verified. Despite the fact that 
Germany is not only the largest, but also the most powerful economy (in this article), its 
export on GDP ratio has been below 50% during the whole analysed period. This share is 
low also in Poland (in 2000, Poland had lower value than Germany, but in 2017, Poland 
had a little bit more than 50%), where this economy cannot be considered as powerful one 
(GDP per capita is the lowest, see Fig. 1), but it is large country (it has second highest 
number of inhabitants, and second highest value of GDP in absolute amounts). 

All other analysed countries have had higher values. In 2000, the Czech Republic had this 
ratio under 50%, but it is around 80% nowadays. Flungary had this ratio more than 66% 
in 2000, but its development has not been steadily, and nowadays is Flungary on the 
second position with the export on GDP ratio around 90%. Slovakia had this ratio around 
54% in 2000, but it has been growing relatively fast (compared to other countries), and 
this ratio is more than 96% in 2017. 

This can be explained in that way that small and weak economies are more dependent on 
foreign countries than large and / or more powerful economies. Of course, exceptions can 
exist, where powerful economies are dependent on foreign trade, or less powerful 
economies are not so dependent of foreign trade, even if they are relatively small. 
Flowever, this is not an example of analysed countries. Less dependent seems to be 
Germany (powerful and large country) and Poland (not powerful, but large country with a 
lot of inhabitants), where the Czech Republic, Slovakia, and Flungary (relatively small and 
weak economies) seem to be more dependent on foreign trade. 

Relation between Foreign Trade and GDP Development 

Previous chapter analyses the openness of analysed economies with one of the possible 
tools, namely export on GDP ratio. The results have been not surprising, but this chapter 
is analysing the impact of foreign trade in national economy. It other words, in this chapter 
is the analysis of net balance of foreign trade on GDP. As was mentioned in previous text, 
in the formula of product in open economy can be found net exports, which can be 
calculated as a difference between exports and imports in particular economy in analysed 
year. The analysis in this chapter describes how many percent from GDP is presented by 
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net balance of foreign trade (net export). The results of this analysis are described in the 
following Fig. 5. 

Figure 5 Net Balance of Foreign Trade on GDP Ratio (%) 
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Source: own calculations based on Eurostat a (2017), Eurostat b (2017) 

It is quite obvious that all countries except Germany had been dealing with negative trade 
balance. That means that foreign trade was not helping generate the GDP, but it was 
worsening it. The Czech Republic turned into positive balance in 2004, Flungary in 2007, 
Slovakia in 2012, and Poland in 2013. 

Analysis of each country can be done as follows. Germany is relatively closed economy 
(previous chapter), but despite of this fact, the foreign trade generates more than 7.6% 
of GDP. With respect to the fact that GDP in this country is significantly higher than in other 
analysed countries, net balance of foreign trade in Germany is also significantly bigger than 
in other countries. Even if Germany is not so dependent on foreign trade, it can generate 
a lot from it. 

Even if Flungary turned into positive balance in 2007, it had the highest ratio in 2017 
(almost 8%). Flungary had also the second highest export on GDP ratio. It can be explained 
in that way that Flungary is relatively open economy, where foreign trade is currently 
helping create the product in this country. 

The third highest ratio has the Czech Republic (little bit more than 7%), where this country 
has had also the third highest export on GDP ratio. The explanation in this country can be 
same as in case of Flungary. 

Poland is relatively closed economy (relatively low export on GDP ratio), and foreign trade 
in this country is not so much participating on creation of product, where it generates only 
little bit more than 4%. On the other hand, it is not so surprising result based on the fact 
that Poland is relatively closed economy. 

As far as Slovakia is concerned, the results in this country are relatively surprising. Despite 
the fact that Slovakia has the highest export on GDP ratio (it is the most open economy), 
the foreign trade on GDP ratio is the lowest. Even if Slovakia is relatively dependent on 
foreign trade, it is not generating product in this country. In other words, Slovakia is 
exporting a lot, but it is also importing and the final impact of foreign trade on GDP is low. 
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4 Conclusions 


The aim of this articie was to anaiyse the seiected aspects of foreign trade countries from 
centrai Europe, nameiy in the Czech Repubiic, Poiand, Hungary, Siovakia, and Germany. 
Firstiy, this articie anaiyses the deveiopment of GDP in seiected countries, secondiy the 
deveiopment of foreign trade in terms of goods and in terms of services. Consequentiy, 
the reiation between export and GDP and between foreign trade and GDP are anaiysed as 
weii. 

The anaiysis of GDP deveiopment shows reiativeiy expected resuits. Germany is the 
strongest evaiuated economy; it has the highest ievei of GDP not oniy in absoiute vaiue, 
but aiso in recaicuiation per capita. The second highest GDP in absoiute vaiue has Poiand, 
because it is the second iargest economy, where after recaicuiation per capita has the 
second highest GDP the Czech Repubiic, and Poiand is the weakest. 

In terms of trade with goods is Germany again the strongest economy, net baiance has 
been in surpius in whoie anaiysed period, and even after recaicuiation per capita has 
Germany serious iead. Aii other anaiysed countries have been deaiing with deficit for some 
time, they are aii in surpius now, but for exampie in case of Poiand is this surpius reaiiy 
smaii. The second highest surpius is in the Czech Repubiic. 

The anaiysis of trade with services shows reiativeiy surprising resuits. Aii members of V4 
have been in surpius for aimost aii period, where Germany has been in serious deficit for 
whoie anaiysed period. However, the deveiopment is not steady at aii, where the net 
baiance in some countries grew (comparison between 2000 and 2017) and in other 
countries decreased. 

The anaiysis of export on GDP ratio shows again reiativeiy expected resuits about openness 
economy. Germany seems to be reiativeiy ciosed economy, because it is strong and 
powerfui country, and therefore it is not so dependent on foreign countries. Reiativeiy 
ciosed economy seems to be aiso Poiand, where this ratio is aiso iow (around 50%). Poiand 
is not deveioped country, but it is reiativeiy iarge country with a iot of inhabitants. Smaii 
countries as the Czech Repubiic, Siovakia, and Hungary, seem to be reiativeiy open 
economies with huge dependency on foreign trade. 

However, the iast anaiysis from this articie shows again a iittie bit surprising resuits. Even 
if Germany is reiativeiy ciosed economy, the share of net baiance on foreign trade on GDP 
is reiativeiy high in this country (more than 7%). High share can be seen aiso in the Czech 
Repubiic and in Hungary, where these countries are reiativeiy open. However, Poiand has 
reiativeiy iow share, but it is reiativeiy ciosed economy. On the other hand, Siovakia has 
aiso iow share despite the fact that it is reiativeiy open economy. 

To sum it up, foreign trade is very compiex issue; it has a iot of aspects and factors of 
influence. It can be seen in this articie, where sometimes the resuits are reiativeiy 
surprising, strong economy has iow dependency on foreign trade, but it stiii has a reiativeiy 
huge influence on GDP, where in reiativeiy open economy has the foreign trade oniy iow 
impact on GDP. The authors pian to anaiyse foreign trade from different perspectives in 
foiiowing research. 
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Abstract: Labour tax burdens consist of two main eiements: personai income tax and 
sociai security contribution. Both have been subjects ofmuitipie changes in European Union 
countries. The aim of the articie is: 1) to present main directions of those changes, 2) to 
show their infiuence on tax wedge in different EU countries, 3) to show specification of 
iabour taxation in Poiand. Tax wedge in Poiand demonstrates very iow progressivity, that 
means it does not take into consideration income and famiiy situation. Internai structure 
of tax wedge is aiso untypicai because of great share of sociai security contribution. In the 
articie there has been undertake an attempt to present causes of tax wedge otherness in 
Poiand and resuiting economic and sociai faiiouts. Aiso, there are postuiated directions of 
changes. In the paper anaiysis were based on Eurostat and OECD statistics and research 
on iabour taxation carried out in Poiand. 

Keywords: iabour taxation, personai income tax, sociai security contribution, tax wedge, 
redistribution of income 
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1 Introduction 

The aim of the paper is to present main directions of labour taxation in European Union. 
We also intend to explain specific features of labour taxation in Poland. 

The stress is put on the following issues: 

• Evolution of labour taxation in selected EU countries, 

• Redistributive aspects of tax wedge, 

• Internal structure of tax wedge. 

In conclusion we try to suggest directions of changes in taxation of labour in Poland. 

2 Evolution of labour taxation 

The basic foundations of the modern labour taxation system in the countries of Western 
Europe were formed after World War II and although in the following decades they 
underwent numerous modifications, the characteristic features of this system still persist. 

Among the main features of personal income tax in Western European countries 
(Krajewska 2012, 88-97) should be mentioned: 

1) The progressive nature of the tax reflected by the number of tax thresholds (currently 
from 2 in Ireland to 17 in Luxembourg) and the level of the lower (in the past, in the 
1970s, amounted even 3-5-10%, but now slightly higher) and upper tax rates (currently 
mostly within 40-50%, in Sweden 57.1% (Taxation Trends.. 2017, p. 30) 

2) The existence of the tax-free income, which is the result of a social consensus and which 
takes into account the level of income defined as the subsistence minimum, as well as 
civilization, cultural factors and social welfare. This amount changes along with the 
change in income, prices, costs of living, state of the economy. 

3) The tax system indexation, automatic or steplike, consisting in adjusting the tax burden 
to the changing costs of living, and thus an increase in the amount of tax-free income 
and the amount of tax reliefs, raising the amount of income within the existing tax scale; 

4) The existence of tax reliefs taking into account the family situation of taxpayers (such 
as for example the possibility of joint taxation of spouses' income, number of children. 
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their age and state of health, as well as the age and state of health of the taxpayer) or 
related to the method of disbursement of income (investment, construction, education 
reliefs and donations). 

The aforementioned elements of tax structures were an important tool for the redistribution 
of income, especially in the post-war period of 30 years (the 50s, 60s, 70s of the 20th 
century). Taxes back then were very high (as the current criteria), and the scope of reliefs 
was extensive (Krajewska 2012:94-96). However, at the same time, the economies of 
Western Europe then were developing dynamically. Economic historians with fondness 
recall these "golden thirty years". Tax reforms carried out under the slogan of tax reduction 
and simplification as well as reduction of tax reliefs began in the 1980s along with the 
dissemination of neoliberal trends. In practice, however, it turned out that the process was 
relatively slow. The redistribution of income through progression, tax allowance and reliefs, 
although perhaps to a lesser extent, continued. The financial and economic crisis that 
started in 2008 not only stopped this process, but also caused that the tax stimulus and 
stabilizing function began to be noticed. 

The anti-crisis packages included activities such as: 

• raising the amount of tax allowance amount, 

• reducing the lower PIT rate, 

• implementation of a new (additional) upper PIT rate (it is worth recalling that 
under the presidential campaign in France, Francois Hollande proposed raising 
the upper PIT rate up to 75%), 

• introduction of new reliefs or their raise, 

• tightening the tax system. 

All transforming countries in Central and Eastern Europe had to carry out thorough tax 
reforms. They had to face the following choice: to imitate solutions adopted in Western 
European countries (i.e. tax progression, tax allowance, tax reliefs) or to adopt their own 
solutions based on simple flat taxes. In the initial period of transformation, the countries 
of the Visegrad Group and Slovenia adopted solutions similar to the Western tax systems, 
and the Baltic countries adopted a flat tax. However, in a quick time, the flat tax spread in 
the countries of Eastern Europe. In Poland such attempts were made, but finally the tax 
scale was reduced from 3 to 2 rates (18% and 32%). Slovenia was the only country in 
which switching from progression to a flat tax was not considered. Progressive PIT also 
occurs in Croatia. 

The second component of the tax wedge are social security contributions. European Union 
countries have not yet developed such a consistent system as in the case of income 
taxation. Differences between countries are very large. 

The amount of social security contributions depends on public programs offering social 
security for citizens, financed from these sources, as well as on the age structure of the 
society. The increase in the level of benefits observed in economically developed countries, 
accompanied by the aging of the society, means that the tax burdens is growing. For 
example, in Sweden until the mid-1960s, the social security contribution was 7% of gross 
wages, in 1986 it increased to 36% so almost five times (Andersson, Norman, 1987, p. 
144) and showed an upward trend in the following years - up to 38.4% in 2010 (European 
Commission... 2012, s. 159). 

It is worth noting that relatively recently, social security contributions were not collected 
in Denmark, Finland and Australia. An even now, those contributions constitute only a few 
percent of the tax burden imposed on labour. Still an exception - a country, where there 
are no mandatory insurance premiums is New Zealand. This means that funds financed for 
retirement and disability pensions payments come from income taxes, which in these 
countries are therefore high. 

Social security contributions burden employees and employers. The classic system that 
evenly burdens the employees and employers with contributions ("fifty-fifty" or in similar 
proportions) has now been preserved only in a few countries: in Germany, Switzerland, 
Luxembourg, the USA, Turkey, Korea, and also in Poland (OECD, 2013). The distribution 
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of the burden of employees and employers with contributions was subject to changes 
depending on the bargaining position and the power of both parties. During the 30 years 
after the war, strong trade unions were trying to transfer the burden of contributions more 
and more to employers. However, with the strengthening of the neo-liberal ideology, the 
position of employers grew, which in turn favoured transferring the burden of insurance 
contributions on employees. However, this process was quite slow. The global crisis, which 
began in 2008 and the increase in unemployment, especially among young people, caused 
that in many countries social security contributions, especially for young and unqualified 
employees, showed a declining trend. 

In empirical research on the tax wedge, the most attention is paid to its height and impact 
on the labour market. Most often the conclusion that is drawn is that a high tax wedge 
reduces the demand for labour and leads to an increase in unemployment (Dolenec, 
Laporsek 2010, pp. 356-357; Gora et al. 2006; Tvrdon 2011; Wojciechowski 2008). Hence 
the conclusion is that the tax wedge should be lowered because it will allow to reduce 
unemployment. The research shows that the negative effects of the tax wedge affect the 
unqualified and low-paid employees the most, because their remunerations are less flexible 
than the ones of employees with high earners. Thus, a high tax wedge may slightly affect 
the employment decline of highly qualified employees, while it creates high unemployment 
among low-qualified employees. Thus, the macroeconomic consequences of the tax wedge 
depend on the qualification structure of employees. They are stronger in countries with a 
large share of low-qualified employees and lower in those where their share is low (Gora 
etal., 2006). 

3 Tax wedge redistributive aspects in EU countries 

In the Eurostat and OECD statistics, the tax wedge is defined as a percentage ratio of taxes 
imposed on labour to the total labour costs borne by the employer. The numerator of this 
fraction therefore includes the following elements: Income tax of natural persons 
performing a paid work, social security contributions paid by the employer, social security 
contributions paid by the employee and other taxes related to the employment of the 
employee. In turn, labour costs are: gross wages (net wages + personal income tax + 
contributions paid by employees), contributions covered by the employer and other taxes 
related to employment (OECD, 2014). 

The tax wedge can be presented in the form of the following formula: 

Tax wedge = taxes imposed on labour _ j^qqo/ 

Tax burdens imposed on employees depend to a large extent on the amount of their 
earnings and the family situation (number of children, working or non-working spouses). 
For this reason, for the analysis of the tax wedge level, the most common are single, 
childless persons earning 67% of the average remuneration. This level of remuneration is 
treated as the median of average remuneration due to the concentration of high earnings 
in the upper deciles. In turn, the median is the basis for determining the remuneration 
defined as low pay earners. In the OECD and Eurostat statistics, it is assumed that 
remunerations defined as low are less than 2/3 of the remuneration median for the 
economy. 

Over the past 20 years, the tax burden of low-paid work fluctuated (Figure 1). In some 
countries they have decreased. In others, they slightly increased. Comparing the tax 
wedge in 1996 and 2016, it turns out that with a general decrease in tax burdens in 8 EU 
countries, the tax wedge showed an upward trend. The fastest tax wedge increase took 
place in Malta (increase by 7.5 percentage points). However, it should be taken into 
account that it is the country with the lowest taxes (19% in 2016 only, and in 1996 only 
11.9%). During the period of the crisis after 2008, in some countries there was a pressure 
to raise taxes in order to reduce the budget deficit. This concerned, among others countries 
such as Greece, Spain and Portugal, where international organizations, in exchange for 
financial assistance, forced governments to take actions to discipline public finances. 
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Figurel Tax Wedge for a Single, Childless Person Earning 67% of Average Wages in EU 
Countries (%) 



http://appsso.eurostat.ec.europa.eu/nui/print.do (11.05.2018) 


The tax wedge is calculated for various types of households differentiated in terms of family 
income, number working persons in the family and their income, and the number of 
children. 


Table 1 Tax Wedge for a Single, Childless Person, Earning 67% and 167% of Average 
Wages in Selected EU Countries (%) 

Wyszczegolnienie 

Ireland 


2000 


2017 

67% 

167% 

Difference 

(P-P) 

67% 

167% 

Difference 

(P-P) 

18 

39 

21 

21 

38 

17 

Luxembourg 

30 

44 

14 

29 

44 

15 

Italy 

44 

51 

8 

41 

54 

13 

Belgium 

51 

63 

11 

47 

60 

12 

Finland 

43 

53 

10 

37 

49 

12 

France 

44 

52 

9 

43 

54 

12 


Czech Republic 

41 

45 

4 

41 

45 

5 

Slovak Republic 

41 

45 

5 

39 

44 

4 

Estonia 

40 

43 

3 

38 

40 

2 

Latvia 

42 

44 

3 

42 

44 

2 

Poland 

37 

39 

2 

35 

36 

1 

Hungary 

51 

59 

8 

46 

46 

0 


Source: 

Own study based on OECD 2018, 




http://stats.oecd.org/Index.aspx?DataSetCode=AWCOMP (11.05.2018) 

A comparison of the tax wedge amount of single, childless persons, 
earning 67% and 167% of the average wage in selected EU countries (Table 1) and the 
analysis of changes that took place in 2017 compared to 2000 lead to the following 
conclusions: 

1) In the Western Europe countries, the tax burden on labour is high. At the same time, 
however, in most of these countries, differences between the tax wedge of persons earning 
67% and 167% of the average wage are usually several percentage points. 


310 





2) The attention is paid by the reiativeiy high ievei of tax wedge for iow paid earners in 
Eastern European countries, at the same time with not very high taxes for higher paid 
earners, which means that the iabour tax system to a smaii extent in these countries is 
used to redistribute income. In the Czech Repubiic, Estonia, Siovakia and Hungary a fiat 
tax appiies. In Poiand, aithough there are two rates: PIT-18% and 32%, the income of 
over 98% of taxpayers is settied at a iower rate, and the tax aiiowance amount is aiso iow. 
This causes that the difference between taxes of persons earning 67% and 167% 
accounted for oniy 2 percentage points in 2000 and 1 percentage point in 2017. It put 
Poiand in the penuitimate piace in the EU before Hungary, where both groups of empioyees 
pay equai iabour taxes. 

3) In the iast severai years, changes in iabour taxation have been aiming towards iowering 
the tax wedge and increasing the redistributive function of iabour taxation. To the iargest 
extent, such activities were undertaken in Western European countries 
and were a reaction to the giobai crisis initiated in 2008. An important eiement 
of anti-crisis packages were changes in the income taxation system aimed at increasing 
giobai demand, such as raising tax aiiowance amount, impiementing or extending tax 
reiiefs addressed mainiy to iarge famiiies and disadvantaged famiiies, reducing the iower 
rates of PIT. The situation on the iabour market aiso forced a change in sociai security 
contributions. As part of the fight against unempioyment, mainiy among younger and 
pooriy educated peopie, actions were taken to iower the contributions (Krajewska, 2012, 
pp. 215-224). 

An important eiement of the structure of iabour taxation is to take into account 
the taxpayer's abiiity to pay and his/her famiiy status. It is possibie, among others through 
the use of pro-famiiy reiief system. The experience of European Union countries on taking 
into account pro-famiiy aspects in the tax system is very diverse. This is evidenced by the 
data inciuded in Tabie 2 presenting a tax wedge for a singie person, chiidiess, earning 67% 
of the average wage and a singie person receiving the same remuneration, but raising two 
chiidren in 2000 and 2017. 

As far as iabour taxation system, in Poiand, the famiiy situation of the taxpayer has not 
been taken into account for many years. For exampie, in 2000, the difference between the 
tax burden of a singie person earning 67% of the average wage, chiidiess and with two 
chiidren, was oniy 7 percentage points. This defect of the tax system has been repeatediy 
pointed out in Poiand (Kryhska 2014, Rekas 2012, Nadoiny 2009, Siesicka 2011). In 2007 
a reiief based on a tax deduction was introduced, but it was not benefidai for peopie with 
iow incomes (Budiewska, 2016, pp. 729-730). Oniy changes introduced in 2014“* made 
Poiand the best in this respect compared to EU countries. The next such exampie is Ireiand, 
where the payment of grants for chiidren made that net wages were higher than gross 
wages. 

Ciear tax preferences reiated to bringing up chiidren are aiso found in the tax systems of 
Denmark, Luxembourg and the Netheriands, as weii as Siovenia. The iowest ievei of famiiy 
redistribution was marked in Greece, where singie peopie paid taxes oniy by 4 percentage 
points smaiier than those bringing up two chiidren. 


Table 2 Tax Wedge for a Singie Person Earning 67% of Average Wedge, Chiidiess and 
Having Two Chiidren in Seiected EU Countries (%) 


Specification 


2000 



2017 



without 

chiidren 

with 2 
chiidren 

Difference 

(P-P) 

without 

chiidren 

with 2 
chiidren 

Difference 

(P-P) 

Poland 

37 

30 

7 

35 

-21 

56 

Ireland 

18 

-1 

19 

21 

-17 

38 


■^Starting from 2014, the portion of the pro-family relief, which is not deducted due to insufficient tax, is refunded 
to the taxpayer, however, in the amount not higher than the sum of social security and health insurance 
contributions deducted in the tax return. 
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Denmark 

38 

12 

26 

34 

6 

28 

Slovenia 

43 

13 

30 

40 

13 

27 

Luxembourg 

30 

4 

26 

29 

5 

24 

Netherlands 

42 

26 

16 

31 

7 

24 

... 

Czech Republic 

41 

13 

28 

41 

22 

19 

Belgium 

51 

36 

15 

47 

33 

14 

Slovak Republic 

41 

25 

16 

39 

28 

11 

Finland 

43 

28 

15 

37 

26 

11 

Sweden 

49 

40 

9 

41 

34 

7 

Greece 

36 

35 

1 

37 

33 

4 


Source: Own study based on OECD 2018, 
http://stats.oecd.org/Index.aspx?DataSetCode=AWCOMP (11.05.2018) 


4 Internal structure of tax wedge 

The tax wedge consists of two main parts: personai income tax of persons receiving income 
from work (PIT) and insurance contributions charged to empioyees and empioyers. Other 
taxes burdening work are found oniy in some countries and, moreover, they are rareiy 
more than 1% of the entire tax wedge. They wiii therefore be omitted from this anaiysis. 


Figu re 2 Tax Wedge Structure in EU Countries in 2015 (%) 
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Graph 2 presents data on the internai structure of the tax wedge in 2015. Tax reforms 
have been carried out for years in EU countries, aithough they were based on simiiar 
principies, they had to take into account historicai iegacy and sociai 
conditions. For this reason, the iabour taxation systems are very diversified in the European 
Union. The internai structure of the tax wedge is aiso diversified. 

Here are two extreme exampies: Cyprus and Denmark. In Cyprus, not oniy, as it aiready 
was referred to eariier, the tax wedge was very iow in 2015 (19.2%), but the internai 
structure of iabour taxation was aiso atypicai. Income tax accounted for oniy 1.9% of the 
iabour cost (gross pay pius contributions covered by the empioyer). Admittediy, income 
taxation is progressive with rates of: 0, 20, 25, 30 and 35%, but at the same time a high 
tax aiiowance amount (EUR 19.500) caused that this tax was hardiy noticeabie by an 
empioyee earning an average income. Aiso, sociai security contributions burdened the 
empioyer more than the empioyee. In turn, Denmark is unusuai for another reason. 
Income taxes are high and, in addition, account for aimost 98% of the tax wedge. Income 
tax consists of two parts: a progressive centrai tax supporting the state budget and a 
municipai, a fiat tax contributing to the iocai budget and the church, set by iocai authorities 
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at a quite high ievei (22-28%). In turn, the sodai security contribution is iow (2.1% of the 
totai iabourtax burden). 

In Western European countries, as a ruie, the share of income tax in the tax wedge is 
higher than in the new Member States. In Poiand, this share is maintained 
at a particuiariy iow ievei, in 2015: 14.1% totai iabour tax burden (compared to an average 
of 30% to EU-28) This can be expiained by referring to the beginnings of taxation reform 
in Poiand. Then, enterprises paid 20% tax on payroii fund and high contributions (45% of 
the payroii fund for sodai security + 3% for the Labour Fund). In 1992, a personai income 
tax with three rates was introduced: 20%, 30% and 40%. The first tax rate (20%) was so 
defined that it inciuded over 90% of taxpayers. It aiiowed to introduce the universai income 
tax efficientiy and without sociai resistance. The rates for heaith and sodai insurance have 
remained at the previous ievei. This, however, meant a serious iimitation of the 
redistributive function, and aiso ied to a distortion of the internai structure of the tax 
wedge. 

The high ievei of tax wedge in Poiand, accompanied by its iow progressivity and incorrect 
structure ieads to many negative effects, among others: 

• unempioyment in the group of peopie with iow earnings, 

• maifunctioning of the iabour market and deveiopment of the shadow economy in 
order to avoid paying taxes and contributions, 

• deepening of poverty among peopie with iow earnings. 

5 Conclusions 

Anaiysis of statisticai data on iabour taxation in European Union countries makes it possibie 
to formuiate the foiiowing conciusions: 

1) In Poiand, the average ievei of the tax wedge is, against the background of the European 
Union countries, moderate. However, it is characterized by very iow progressivity, taking 
on the account the ievei of income, and untii 2014 aiso the taxpayer's famiiy situation. It 
is unfavourabie for professionai groups with iow quaiifications and iow earnings, because 
it is difficuit to enter the iabour market and it is difficuit to maintain on it. It seems, 
therefore, appropriate increasing the progressiveness of income tax, among others, by 
raising the amount of tax aiiowance and increasing the number of tax threshoids. 

2) There are iarge differences in the internai structure of the tax wedge in the European 
Union. The high share of contributions in the totai tax wedge and the resuiting negative 
consequences for the iabour market caused that in many countries measures have been 
taken to reduce the tax burden of contributions, especiaiiy for some groups of empioyees 
- unquaiified iow-income earners, taking their first job, etc. 

3) In Poiand, the structure of the tax wedge is atypicai. Poiand was on the iast piace 
among EU countries in terms of sociai security contributions percentage in totai tax wedge 
(85.5%). The high share of contributions is badiy assessed by Poiish entrepreneurs as it 
ieads to an increase in iabour costs, it iowers the competitiveness of Poiish enterprises and 
ieads to the deveiopment of grey zone. At the same time, however, reducing the share of 
sociai security contributions in reiation to budget revenues from taxes and to GDP is difficuit 
due to the situation on the iabour market and reiations of peopie who work and pay 
contributions to non-working, pensioners. Possibie changes wouid, therefore, have to 
reiate not oniy to contributions, but to the entire taxation system. More often, in this 
context, attempts are being made to discuss the concept of a singie tax on iabour. 
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Abstract: Consumption taxes constitute important source of budgetery revenues. In time 
of crisis the roie of those taxes had raised - the rates of VAT and excise rose. The aim of 
this paper is to present those tendencies, and next to show their redistribution and fiscai 
resuits, mainiy on Poiish case. Redistribution tax effects are verified by 1) presentation of 
empiricai research findings concerning VAT and excise burdens on househoids in Poiand, 
in cross-section decyi groups and distinct sociai-economic groups. 2) comparison Gini's 
coefficient before and after taxation and transfers in Poiand and in secected EU countries. 
Anaiysis of fiscai effects of consumption taxation is based on 1) demonstration of 
correiation between contribution of indirect taxed in GDP and shadow economy in EU 
countries, 2) showing dependency between ievei of taxes and shadow economy by the 
exampie of tobacco market in Poiand. Last chapter of the articie shows actions taken in 
Poiand aimed on insuiating tax system. 

Keywords: consumption taxes, VAT, excise, redistribution, shadow economy 
JEL codes: H20, H21, H25, H31, E62 

1 Introduction 

The aim of this paper is to analysis the role of consumption taxes in budget revenues and 
to show their redistribution and fiscal effects. 

We start with statistical data showing big differences in the structure of budget revenues 
in EU countries and presentation of empirical research concerning impact of consumption 
taxes on redistribution of income. We also use Gini coefficients to present redistributive 
effects of tax and social policy. Moreover the relation between taxation of consumption and 
the size of the shadow economy is analysed. The stress is put on tabacco market in Poland. 

In conclusion we show actions taken in Poland aimed on insulating tax system. 

2 Taxation of consumption in European Union and Poland. Statistical data. 

On average, in the EU-28 countries, consumption taxes account for about 30% of total 
budgetary revenues, but their share in the budgets of individual countries is highly 
diversified. In the 1970s analyses of the structure of taxes in Western Europe were 
conducted and the historical character of these differences was clearly emphasized - 
countries with a "southern" and "northern" tax mentality were distinguished [Hansmeyer, 
1977, p. 570]. In countries with the "southern" mentality, the size of shadow economy is 
high, and the efficiency of the tax administration is low. In this situation, expanding 
consumption taxes, especially excise duty, can feed to the budget with tax revenues that 
"escape" direct taxes. In turn, in countries with the "northern" tax mentality, tax collection 
is higher, the share of taxes in GDP higher, and moreover, the state budget may be more 
based on income taxes. The first group included Greece, Italy, Portugal and Spain, while 
the second included Sweden, Denmark, Germany, Austria and Belgium. EU actions aimed 
at harmonizing VAT and selected excise products were aimed at both creating better 
conditions for the free movement of goods and services, as well as to achieve a better 
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balance between direct and indirect taxes. Tax and shadow economy details for different 
countries are shown in Table 1. 


Table 1 Taxes and Shadow Economy 


Country 

Total taxes/GDP 
(2015) 

Consumption 
taxes/Total taxation 
(2015) 

Shadow economy 
(2017) 

Germany 

38,6 

28,5 

10,4 

Belgium 

45,1 

29,3 

15,6 

Czech Republic 

34,3 

36,5 

14,1 

Poland 

32,5 

40,1 

22,2 

Romania 

28,0 

47,6 

29,6 

Bulgaria 

29,0 

53,5 

26,3 


Source: a) European Commission 2017, p. 193; b) Schnider 2017, p. 154 


After the enlargement of the EU by 10 new members in 2004, and in the following years 
by 3 next members (Bulgaria, Romania and Croatia), there were again large differences in 
the structure of budget revenues. The new member states have a clearly "southern" 
structure of budget revenues. In 2015, indirect taxes in Bulgaria accounted for 53.5% of 
total tax revenue and 47.6% in Romania, while only 28.5% in Germany and 29.5% in 
Belgium. 

The reasons why indirect taxes have become the most important source of the budget 
revenues result from economic difficulties which Poland and other transforming economies 
had to face. Revenues from the public sector were diminishing fast, the fiscal apparatus 
was inefficient and the tendency to avoid taxes was high. It was considered that VAT and 
excise duty, despite its drawbacks, could best guarantee the security and stability of public 
finances (Owsiak, 1997, p. 369 and others). 

In Poland, in the years 2003-2015, indirect taxes were of 41.0-44,3% of total tax revenues 
(including obligatory social security contributions). The EU-28 average was 33.7-35.1%, 
so this means that in Poland the share of indirect taxes was by 6-7 percentage points 
higher. On the other hand, in the Czech Republic, indirect taxes accounted for 36.5% of 
total tax revenues, i.e. they were close to the EU-28 average. 

The share of tax revenues from the sale of tobacco products and alcohol (VAT + excise 
duty) in the budget revenues from taxes is also significantly different: from 9.6% in 
Bulgaria to 1.2% in Germany. The budget revenues of several other new EU members from 
these taxes are relatively high: Romania 5.8%, Estonia 5%, Lithuania 5%, and Poland 
5.1% (European Commission 2017, p. 195). 


Table 2 VAT Standard Rates in the EU Member States, 2008-2017 


Country 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

Belgium 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

Bulgaria 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Czech Republic 

19 

19 

20 

20 

20 

21 

21 

21 

21 

21 

Denmark 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

Germany 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

Estonia 

18 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Ireland 

21 

21,5 

21 

21 

23 

23 

23 

23 

23 

23 

Greece 

19 

19 

23 

23 

23 

23 

23 

23 

23 

24 

Spain 

16 

16 

18 

18 

18 

21 

21 

21 

21 

21 

France 

19,6 

19,6 

19,6 

19,6 

19,6 

19,6 

20 

20 

20 

20 

Croatia 

22 

22 

23 

23 

25 

25 

25 

25 

25 

25 

Italy 

20 

20 

20 

20 

21 

21 

22 

22 

22 

22 

Cyprus 

15 

15 

15 

15 

17 

18 

19 

19 

19 

19 

Latvia 

18 

21 

21 

22 

22 

21 

21 

21 

21 

21 

Lithuania 

18 

19 

21 

21 

21 

21 

21 

21 

21 

21 
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Luxembourg 

15 

15 

15 

15 

15 

15 

15 

17 

17 

17 

Hungary 

20 

25 

25 

25 

27 

27 

27 

27 

27 

27 

Malta 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

Netherlands 

19 

19 

19 

19 

19 

21 

21 

21 

21 

21 

Austria 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Poland 

22 

22 

22 

23 

23 

23 

23 

23 

23 

23 

Portugal 

20 

20 

21 

23 

23 

23 

23 

23 

23 

23 

Romania 

19 

19 

24 

24 

24 

24 

24 

24 

20 

19 

Slovenia 

20 

20 

20 

20 

20 

22 

22 

22 

22 

22 

Slovakia 

19 

19 

19 

20 

20 

20 

20 

20 

20 

20 

Finland 

22 

22 

23 

23 

23 

24 

24 

24 

24 

24 

Sweden 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

United Kingdom 

17,5 

15 

17,5 

20 

20 

20 

20 

20 

20 

20 

EU-28 

19,5 

19,9 

20,5 

20,8 

21,1 

21,5 

21,5 

21,6 

21,5 

21,5 


Source: DG Taxation and Customs Union 


Consumption generally falls during the crisis, leading to a reduction in the share of indirect 
tax revenues. In this situation, the state can react in two ways: lowering consumption 
taxes in order to stimulate global demand or raise VAT and excise rates in order to maintain 
budget revenues. During the recent crisis of 2008-2010, the first of these types of 
activities was used very rarely. In 2008, Portugal lowered the standard VAT rate by 1 
percentage point and in 2009 temporarily by 2.5 percentage points. The VAT was raised in 
the United Kingdom (but in the next year, the previous rate was returned), and in 2010 by 
0.5 percentage points the VAT was raised in Ireland. In total, since 2008, a standard VAT 
rate has been raised in 20 out of the 28 EU countries (Table 2). To the largest extent, the 
standard VAT rate was raised in Hungary (from 20% to 27%) and in Greece (from 19% to 
24%). In 2017, standard VAT rates were: 18% in Malta and 19% in Germany and 25% in 
Denmark, Sweden and Croatia. The 23% VAT rate in Poland is therefore high for European 
standards. In Poland, the standard VAT rate was raised (from 22 to 23%) in 2011, 
announcing that it will be valid for one year, at most two-three years. But this situation 
has lasted for 8 years and nothing foreshadows change. 

In EU countries, VAT ensures about 60% of revenue from consumption taxes (European 
Commission, 2017, p. 22). It should be expected that the increase in VAT rates should 
positively affect the increase of budget revenues from this tax. Data presented in Table 3 
indicate that there are no major changes in the share of VAT in tax revenues of EU 
countries. 

Table 3 The Share of Consumption Taxes in the Budget Revenue from Taxes (in %) 


Country 


Total consumption taxes 



2003 

2005 

2008 

2010 

2012 

2015 

EU-28 

28,7 

28,6 

27,6 

28,7 

28,6 

28,7 

Portugal 

38,2 

41,0 

37,6 

37,4 

37,7 

35,7 

Ireland 

36,9 

37,0 

36,3 

35,5 

33,5 

33,3 

Italy 

25,3 

26,2 

24,3 

25,7 

25,7 

25,8 

Belgium 

24,3 

24,7 

24,0 

24,5 

23,3 

22,8 

Czech Republic 

27,8 

30,2 

30,0 

32,7 

35,1 

34,8 

Poland 

37,1 

37,9 

37,6 

39,4 

36,7 

35,2 

Croatia 

50,2 

49,2 

46,5 

47,5 

49,0 

50,1 

Bulgaria 

45,1 

51,2 

53,7 

52,7 

53,2 

50,8 

Slovakia 

34,3 

37,9 

34,7 

34,6 

32,8 

31,9 


Source: European Commission 2017, p. 193 


In addition to raising VAT rates, excise duty rates (in particular on fuels, tobacco and 
alcohol) have been raised many times in most EU countries (European Commission, 2011, 
p. 34). 
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3 Impact of consumption taxes on the redistribution of household income. 

The high share of consumption taxes in totai tax burdens, the increase in the standard VAT 
rate and the increase in excise duty rates in Poiand have a negative impact on the situation 
of househoids, as: 

1) it ieads to a decrease in disposabie income, which means that they can buy iess 
products and services, 

2) it causes sociaiiy undesirabie redistributive effects, because consumption taxes due 
to their regressive nature iead to an increase in the diversification of househoid 
incomes in various cross-sections, 

3) the deciine in reai incomes and the increase in prices caused by the increase in 
taxes prompts peopie to make purchases in the grey market, where products may 
be of inferior quaiity, come from an iiiegai source, may threaten your heaith and 
expose you to fraud, etc. 

Interesting research on the redistributive consequences of taxation of individuai 
consumption in Poiand in the years 1995-2006 was carried out by Dobrowoiska (2008). 
The main source of information was the unpubiished GUS data from Househoid Budget 
Surveys. The data were aggregated up to the sixth ievei of grouping (subcategories) of the 
Poiish Ciassification of Products and Services. The foiiowing conciusions arise from the 
statisticai and econometric anaiyses: 

1) In the anaiysed period, househoid burden with indirect taxes increased 
systematicaiiy. Average burdens of approximateiy 7.48% in 1995 increased to 
11.23% in 2006. 

2) Indirect taxes are the biggest burden for the poorest househoids, those in the 1st 
deciie of income group. The average income burden with indirect taxes (for the 
period 1995-2006) was 11.88%, whiie in the X group they were iower than in other 
deciie groups and amounted to 8.87% 

3) The regressivity of indirect taxes is increasing. This is evidenced by the deepening 
difference between the burdens in the I and X deciie group. In 1995, the burdens 
of househoids in the X deciie group were 2.9 percentage points iower then the 
burdens of househoids from the I deciie group. In 2006, differences in tax burdens 
increased to 5.28 percentage points. 

When anaiysing the distribution of househoids' burdens with indirect taxes, Dobrowoiska 
distinguishes five socio-economic groups: househoids of empioyees, househoids of 
empioyees using farms, househoids of farmers, househoids of seif-empioyed entrepreneurs 
and househoids of pensioners. The anaiysis of the distribution of tax burdens in this cross- 
sections show that: 

1) to the greatest extent, indirect taxes are borne by househoids of farmers (15.5% 
in 2006) and househoids of empioyees using farms; this is because these farms, 
apart from consumer goods, purchase VAT and excise duty products and services 
used for agricuiturai production; 

2) the burden on seif-empioyed entrepreneurs' is reiativeiy high (11.38%), which can 
be partiy expiained by the higher ievei of consumption of this sodai group; 

3) househoids of empioyees are burdened with indirect taxes to the smaiiest extend 
(10.5%) and pensioners (9.83%); 

4) it turns out that in the anaiysed period, the burdens of househoids with the iowest 
incomes (pensioners) were growing faster (169.78%) and the siowest (139.29%) 
growth was that of the weaithiest househoids of seif-empioyed entrepreneurs. 

The next empiricai studies conducted by Dziura (2015) concern househoids' excise duty 
burdens for the years 2004-2012. The obtained resuits confirm previous observations, but 
at the same time bring new threads resuiting mainiy from the anaiysis of not oniy 
househoid budgets, but aiso statisticai data on shadow economy, mainiy iiiegai trade in 
fueis, smuggiing and iiiegai production of tobacco and aicohoi. 

The observations that especiaiiy deserve underiying are: 
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1) Poorer households are more heavily burdened with excise duty than the richest 
households (e.g. in 2004, this burden constituted 2.27% of net income in the first 
decile group, while in the X group it was much less - 1.79%), but the spread 
between these groups, during the analysed years reduced (in 2004 it was 0.48 pp, 
and in 2012 it decreased to 0.29 pp), i.e. the degree of regressivity is weakening. 

2) Fiscal burdens of consumption with excise duty from year to year are decreasing 
(except in 2006 and 2008-2009, when there was a slight increase compared to 
previous years). This applies to both decile groups and types of households. 

3) To the greatest extent, the households of self-employed entrepreneurs and 
pensioners are burdened with the excise duty 

Dziura explains those trends by referring to changes in the consumption structure of 
various groups of households. The increase in excise tax on tobacco products and alcohols 
to a greater extent stimulated wider use of the shadow economy by poorer households, 
farmers and pensioners, and the increase in excise tax on motor fuels increased the excise 
duty burden on self-employed entrepreneurs' households. 

The redistributive effects of tax policy can be measured by comparing Gini coefficients 
before tax and transfers, as well as after taxes and transfers. The data presented in Table 
4 show that taxes and transfers are the main tool for redistribution in Germany - the 
difference in Gini coefficients in the analysed years was usually 24-28 pp. In Belgium, the 
difference in Gini's coefficient remained at a similar level of 20-21 pp, that is at a slightly 
higher level than in the Czech Republic, where taxes and transfers allowed for a reduction 
of the coefficient by around 20 pp. The redistribution tools were much weaker in Poland 
and Romania, and worst in Bulgaria, where since 2007 the high Gini coefficient, sometimes 
exceeding 50%, thanks to fiscal and social policy, was reduced by only a dozen (14-15) 
percentage points. 


Table 4 Gini Coefficients Before and After Tax and Transfers in Secected EU Countries 
(in %) 


Country 

200 

6 

200 

7 

200 

8 

200 

9 

201 

0 

201 

1 

201 

2 

201 

3 

201 

4 

201 

5 

201 

6 



Gini coefficients before tax and transfers 



Belgium 

48,7 

46,7 

48,0 

46,6 

46,5 

47,1 

47,7 

47,1 

47,6 

48,0 

48,8 

German 

y 

55,2 

54,4 

56,0 

54,4 

55,4 

55,5 

54,4 

56,4 

57,7 

56,4 

55,5 

Poland 

53,0 

51,4 

49,8 

48,2 

47,9 

47,8 

47,5 

47,7 

47,9 

47,9 

46,7 

Czech 

Republic 

45,2 

44,9 

44,1 

43,7 

43,8 

44,1 

44,5 

44,1 

45,0 

44,9 

44,9 

Bulgaria 

52,8 

50,4 

49,7 

46,4 

46,7 

48,1 

47,5 

49,1 

50,8 

51,6 

52,8 

Romania 


55,6 

54,7 

54,0 

53,2 

53,4 

52,9 

53,8 

53,2 

53,2 

53,3 


Gini coefficients after tax and transfers 


Belgium 

27,8 

26,3 

27,5 

26,4 

26,6 

26,3 

26,5 

25,9 

25,9 

26,2 

26,3 

German 

y 

26,8 

30,4 

30,2 

29,1 

29,3 

29,0 

28,3 

29,7 

30,7 

30,1 

29,5 

Poland 

33,3 

32,2 

32,0 

31,4 

31,1 

31,1 

30,9 

30,7 

30,8 

30,6 

29,8 

Czech 

Republic 

25,3 

25,3 

24,7 

25,1 

24,9 

25,2 

24,9 

24,6 

25,1 

25,0 

25,1 

Bulgaria 

31,2 

35,3 

35,9 

33,4 

33,2 

35,0 

33,6 

35,4 

35,4 

37,0 

38,3 

Romania 


38,3 

35,9 

34,5 

33,5 

33,5 

34,0 

34,6 

35,0 

37,4 

34,7 

Difference between Gini coefficients before and after tax and transfers 

Belgium 

20,9 

20,4 

20,5 

20,2 

19,9 

20,8 

21,2 

21,2 

21,7 

21,8 

22,5 

German 

y 

28,4 

24,0 

25,8 

25,3 

26,1 

26,5 

26,1 

26,7 

27,0 

26,3 

26,0 

Poland 

19,7 

19,2 

17,8 

16,8 

16,8 

16,7 

16,6 

17,0 

17,1 

17,3 

16,9 
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Czech 

Republic 

19,9 

19,6 

19,4 

18,6 

18,9 

18,9 

19,6 

19,5 

19,9 

19,9 

19,8 

Bulgaria 

21,6 

15,1 

13,8 

13,0 

13,5 

13,1 

13,9 

13,7 

15,4 

14,6 

14,5 

Romania 


17,3 

18,8 

19,5 

19,7 

19,9 

18,9 

19,2 

18,2 

15,8 

18,6 


Source: www.epp.eurostat.ec.europa.eu 


4 Taxation of consumption and the size of the shadow economy 

The concept of shadow economy is difficult to define precisely and unambiguously. 
Generally speaking, this term covers economic activities carried out outside the state 
registration and regulation, hence not subject to taxation. Therefore, the shadow economy 
includes both legal actions, but not reported to the tax office, as well as actions on the 
borderline of the law, as well as illegal and even mafia activities. 

In the transforming economies, the shadow economy has already appeared in the initial 
phase of the transformation period, accounting for 23.4% of GDP in the countries of Central 
and Eastern Europe and 32.9% in the countries of the former USSR. At the turn of 2000- 
2001, the share of the shadow economy in the countries of Central and Eastern Europe 
increased to 29.2%, in the former USSR countries up to 44.8%, in some countries 
(Azerbaijan, Kazakhstan) exceeding even 60% (Schneider, 2010). 

The main reasons for the rapid development of the shadow economy in transforming 
economies include: high tax burden that persuades individuals and businesses to evade 
taxes; high social security contributions that encourage private employers, especially those 
who do business to a small extent, to employ illegally and weak and inefficient tax 
administration system that makes tax collection low, and sanctions for tax evasion - low 
and inconsistently enforced (Krajewska, 2012, pp. 296-298). 

According to a recent Schneider researches (2017), the share of shadow economy in GDP 
in the EU-28 countries was estimated at 29.6% (Bulgaria), 26.5% (Croatia) and 26.3% 
(Romania) to 8.2% (Luxembourg) and 7.1% (Austria), with an EU-28 average of 17.1%. 

In Poland, estimations of the size of the shadow economy are published by the Central 
Statistical Office (CSA) and the Institute of Economic Forecasts and Analyses (lEFA), which, 
when examining the shadow economy, covers a wider group of entities than the Central 
Statistical Office. Both institutions indicate that the size of shadow economy is decreasing. 
According to the CSA, the share of the shadow economy in GDP is falling from 13.3% GDP 
in 2014 to 13.2% in 2017, and as estimated to 12.9% in 2018, and according to lEFA, 
respectively, from 19.5% GDP up to 18% (Fundowicz, tapihski, Wyznikiewicz, 2018, pp. 
21 - 22 ). 

Among the most important factors affecting the reduction of the shadow economy in recent 
years can be considered (Fundowicz, tapihski, Wyznikiewicz, 2018, p. 23): 

1) favourable condition of the economic situation, encouraging enterprises to conduct 
activities not hidden from the tax office; 

2) government action aimed at sealing the tax system, and in particular with regard 
to VAT collecting (mainly in the fuel sector); 

3) effective fight against illegal activities - limitation of production and trade in drugs 
and designer drugs, decrease of cigarette smuggling, elimination of illegal 
gambling. 

As an example, the market for tobacco products can serve to show the negative impact of 
the increase in excise tax on budget revenues. The shadow economy is particularly 
extensive there and covers two areas. The first one is the smuggling of cigarettes from the 
eastern border (Russia, Belarus, Ukraine) and their illegal sale in Poland. The second one 
is the illegal production of counterfeit goods from well-known brands and placing them on 
the market without applicable excise marks or illegal exports to Western Europe (mainly 
Germany, Great Britain, Sweden and Italy). 

The big difference between the price of cigarettes in Poland and the eastern border is a 
serious incentive to smuggle tobacco products. For example, in 2015, the price of a packet 


320 



of cigarettes in Poiand was PLN 12.85, whiie PLN 4.65 in Russia, 3.26 PLN in Beiarus and 
PLN 3.20 in Ukraine (Skwirowski, 2016). Such a iarge difference in prices makes smuggiing 
a deai for both organized gangs and smaii smuggiers, so-caiied "Ants" - most often 
unempioyed, pensioners crossing the border severai times a day. Customs officers 
estimate that oniy in the Warmian-Masurian voivodship there are about 10,000 smuggiers. 
This is confirmed by the data of the Centrai Statisticai Office, which shows that the 
unempioyment rate in most border-crossing entities with border crossings is decreasing 
much siowerthan the average in their voivodships, and siowerthan in poviats neighbouring 
with border counties (Fundowicz, tapihski, Wyznikiewicz, 2018, p. 19). This means that 
the proximity of the border is not conducive to take up iegai activities. 

On the other hand, the iiiegai production of tobacco products is encouraged by iow 
production costs, simpie technoiogy, high taxation (VAT and excise duty account for over 
80% of the price of cigarettes in Poiand) and the possibiiity of iiiegai exports to Western 
European countries. High profits from iiiegai production make possibie penaities in the case 
of detecting iiiegai activities are not perceived as onerous. 

In the opinion of experts, the shadow economy on the tobacco market in Poiand grew 
rapidiy - from 12.3% in 2008 to 21% in 2012 and 25% (Poniatowski, Glowacki 2018). 
According to some estimates it reached 25-30% (Association of Entrepreneurs and 
Empioyers 2016). 

To a iarge extent, the deveiopment of the shadow economy on the tobacco market resuits 
from the rapid increase in excise tax rates, especiaiiy in 2010-2014. During this period, 
the increase in excise duty rates exceeded the pace required by the EU's obiigations 
regarding the harmonization of excise tax on tobacco products. The ievei of excise taxation 
required by the EU untii 2018 has been reached or even exceeded in Poiand aiready in 
2014. However, this decision has had a negative impact on excise duty on tobacco 
products. In 2013-2015, excise tax revenues decreased in absoiute terms, and in 2016 
they increased siightiy, but the percentage of totai excise tax on tobacco products in totai 
tax revenues was stiii iowerthan in 2010 (Tabie 5). 


Table 5 Budget Revenues from Excise Tax on Tobacco Products in Poiand 



Tax income (in PLN 

Revenues from excise tax on tobacco products 


bilion) 

in PLN bilion 

in % 

2010 

222,5 

17,4 

7,8 

2011 

243,2 

18,3 

7,5 

2012 

248,3 

18,6 

7,5 

2013 

241,6 

18,2 

7,5 

2014 

254,8 

17,8 

7,0 

2015 

259,7 

17,8 

6,9 

2016 

273,1 

18,5 

6,9 


Souce: Own study based on the Statistical Yearbooks of the Central Statistical Office 


5 Conclusions 

The Polish tax system is very much based on consumption taxes. The share of VAT and 
excise duties in budget revenues from taxes is high. The standard VAT rate (23%) is one 
of the highest in EU countries. The rates of excise tax are also high. This leads to negative 
effects, both for households (reduced disposable income, and the regressivity of indirect 
taxes which deepens social disparities), as well as for the economy (a large share of the 
shadow economy with its negative consequences). 

In recent years, various measures have been taken in Poland to strengthen the fiscal 
function of consumption taxes, e.g., increasing the collection of VAT and excise taxes, 
limiting cash turnover and replacing it with non-cash transactions, implementing a 
monitoring system for transporting sensitive goods (the obligation to report the carriage 
of so-called "sensitive" goods) to and through Poland to the electronic register and its 
ongoing updating, also introducing legislative changes to limit the shadow economy on the 
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tobacco market. The effects of these activities are now visibie and according to EU 
estimates in 2015, the so-caiied VAT gap was 23.9% of potentiai revenues, whiie the EU 
average was 12.8%. In 2017, the gap was at the ievei of 14%, which is ciose to the 
average recorded in the EU. In Poiand, VAT revenues increased by 0.4% of GDP, whiie oniy 
France, Maita, Cyprus and the Netheriands managed better with the VAT coiiection 
(Ciesiak-Wrobiewska 2018). 

The impact on reducing the negative redistributive effects of VAT and excise duty is a wider 
probiem, going beyond the reform of indirect taxes. These shouid be comprehensive 
activities, inciuding an increase in the redistributive income tax function (increase in the 
amount of tax-free income, increasing tax progression), reform of sodai security 
contributions, as weii as the introduction of cadastrai tax. 
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Abstract: The paper dedicated to some problems in the banking sector. Banks have 
different problems. Are some different between great, middle and small banks. Conditions 
that affect it and the possibilities for further development. Emphasis placed on the 
development of interest rates and their impact on the economy and management of banks. 
The decline in interest rates would itself be a problem for banks such as resources grow in 
the banking sector. Growth in deposits not only in banking, but in the financial sector, and 
has its consequent reflection in both the declining risk aversion and the need to create new 
products and services. The decline in risk aversion also reflected in the design of new 
products, where risk is transferred to raise immediate profits problems are dependent on 
the size of the bank. Large banks have different problems than medium and small banks, 
due to their client focus. 

Keywords: bank, loans, revenue, risk 
JEL codes: CIS, E37, E42, G20, G21 

1 Introduction 

Management of Balance sheet credits his structure forms the crux of bank management 
and is an essential part of the financial management of the bank. It's a way of managing 
the balance sheet structure of the bank, which is an overview of the bank's assets and 
sources of its financing (Krajicek 2017). 

Management of assets and liabilities refers to the bank as a whole. Bank to manage bank 
risk diversification, risk limitation specifying upper and lower volumes borders while 
respecting the criteria of profitability and bank profitability. When management assets and 
liabilities of the bank always acts in the space defined by the central bank and must respect 
its actions regarding prudent banking and monetary policy. While it is necessary to 
understand the management of assets and liabilities as a whole, management liability has 
its rules and peculiarities, by analogy Asset Management which is followed by risk 
management. 

Influence of credit risk on the bank's economy: 

It has a direct impact on the bank's profit, which reduced as a result of provisioning, 
write-off of loans granted, the creation of reserves and lower interest income of the 
bank; 

It is closely related to liquidity: 

Instead of becoming a liquid asset from an illiquid asset, the balance remains an 
illiquid item. 

Interest payments for missing resources drain bank liquidity. 

The resources used in the credit relationship not valued as a result of interest 
payments. 

The credit principal was not returned, causing the bank's cash flow. 

There is also a fundamental relationship between credit risk and the risk of interest 
rate movements. When changing interest rates to the detriment of the borrower, the 
credit risk increases. 

The ultimate effect of credit risk growth is the pressure to reduce staffing. A lower 
number of employees reduces labor costs and consequently increases undistributed 
earnings during the year and profit at the end of the year. There has a positive impact 
on bank regulation indicators. 
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The risk of a loan portfolio in the area of credit operations of a bank is necessary to manage 
and monitor not only the risk of specific loans but also the risk of the entire loan portfolio. 
The more diversified the structure of the loan portfolio, the lower the bank's credit risk. 
High concentration per client, an economically linked group of clients, to one economic 
sector or region, the bank's credit risk is always substantially increased. 

2 Methodology and Data Banking sector 

For the stable development of the bank is a necessary qualified asset and liability 
management, which form the focus of bank management and is an essential part of the 
financial management of the bank. It's a method of managing the balance sheet structure 
of the bank, which is an overview of the bank's assets and sources of its funding, with the 
aim of maximizing profits. 

To bank management also reflects the macroeconomic effects of regulation of the banking 
sector in particular, as currently applicable to Basel II and Basel III, banks are implanted 
Slovik and Cournede (2011). 

The paper mainly used for data analysis, which is available in the system ARAD CNB 
(2018). The analysis is focused exclusively on the Czech Republic for which data are 
available over a sufficiently long time series, which allows the adoption of conclusions. Use 
of a literature search is limited primarily to the basic literature, which dedicated to banks 
and their evaluation. 

The decisive is considered primarily an analysis of profits about the development of, 
particularly interest rates, interest rates and risks in the banking sector. For purposes of 
evaluating risk, development again used data from ARAD CNB (2018). 

The crucial focus is not on how to analyze the current situation in the banking sector, 
especially the excess of liabilities reflected in the financial results of individual bank groups. 
As the basis for the analysis used data ARAD CNB (2018). Their classification is according 
to the size of banks on small, medium and large banks. Development of receivables 
demonstrates the following figure. 

Figure 1 Receivables in Banks Total 



Source: Own processing on basis data ARAD CNB (2018) 


324 






Figure 2 Receivables in Great Banks 



Source: Own processing on basis data ARAD CNB (2018) 






Figure 4 Receivables in Small Banks 



Source: Own processing on basis data ARAD CNB (2018) 

3 Results and Discussion 

The analysis is based exclusively on available data published by the CNB. It focuses 
exclusively on the Czech Republic, for which data are available in sufficiently long time 
ranges, which allow me to take relevant conclusions. 

The banking sector has a very balanced development of receivables without default, which 
evolves in line with total receivables, due to a significant increase in receivables. At the 
same time, there is a slight decrease in receivables in default and loss receivables. 
However, it is fundamentally different if we focus on banks related to their client orientation 
and size. The size of the bank also determines their orientation. 

The current developments, when interest rates on deposits have declined significantly, with 
the current excess of liquidity in Czech banks, are strongly reflected in their orientations. 
Especially small banks are trying to find a trick on the market. Critical for them is the 
provision of retail loans. Here, however, they are beginning to get more and more into 
battles with non-bank providers of consumer credit. 

Large banks have the advantage both in their client portfolio and thus not endangered. 

The key problem remains with medium-sized banks that are trying to compete with large 
banks by taking corporate clients and pushing for consumer credit. 

The current favorable development in the portion of the loan in default in the loan portfolio 
also influenced by the growth in the absolute value of the loan portfolio. The portion of 
defaulting credit also reflected in the relatively short credit expansion period, particularly 
in the area of retail loans and housing loans. With a prolonged credit expansion period, risk 
aversion to banks will decline as a result of high deposits. It can assume that this will result 
in a significant increase in default credit. 

The following charts document developments in the banking sector, and it is likely that 
small banks will be expected to expect problems in the future. 
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4 Conclusions 


Development of economic indicators in the banking sector at the current low-interest rates 
depends mainly on the orientation of the bank, the result of the woods reach small banks. 

For further development of the banking sector and individual banks, it is crucial: 

• Client orientation of the bank, whether the bank-oriented to corporate clientele, 
retail, mortgage lending, 

• The size of the bank, which closely linked to the ability of the bank to focus on client 
demand, 

• The size of the bank at the same time also has a decisive influence on the Bank's 
potential for further development. 

• In particular, small banks are expected to increase outstanding loans, which are 
related to their expansion policy. 
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Abstract: Behavioral finance is an increasingly accepted approach to explaining human 
behavior in the market. Traditional financial theories treat financial markets and their 
participants as rational subjects. This paper focuses on behavioral finance and its impact 
on Slovak medium and large enterprises. It points to different perceptions of rationality in 
classical economics and behavioral economics. The aim is to create a linear regression 
model and to investigate the impact of deviations from the rationality on the company's 
financial performance, measured through ROA and ROE. The paper employs a primary data 
source: a questionnaire survey, completed by 33 corporate managers. It tests six linear 
regression models. These show that deviations from rationality, and age affect the financial 
performance of enterprises. 

Keywords: behavioral economics, behavioral finance, deviations from rationality, 
regression models, financial performance of enterprises 
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1 Introduction 

Traditional financial theories treat participants in finandai markets as rationai subjects. 
They assume that if new information emerges on the market, entities wiii adjust their 
preferences and attitudes rationaiiy. They then take decisions that are in iine with the 
theory of maximizing their personai benefit. The theory of rationai behavior thus appears 
to be ciear, weii defined, standing on iogicai foundations. It wouid be sufficient if its 
forecasts were confirmed by practice. However, after many years and especiaiiy in today's 
chaos on the finandai markets, it is ciear that such theories cannot be fuiiy appiied to the 
reai worid of peopie, especiaiiy in terms of individuai investor behavior. 

This is reiated to the emergence of behaviorai economics and behaviorai finance. The 
centrai theme of these discipiines is preciseiy economic decision-making - the way in which 
we decide, the possibie causes of our action, and possibiy its inconsistency with economic 
rationaiity. 

Behaviorai approaches used to address the variety of finandai probiems are referred to as 
behaviorai finance. Behaviorai finance represents a new approach to finandai markets that 
has emerged in response to a totaiiy inappropriate modei of rationai behavior. 

Kahneman and Tversky (1979) describe severai dasses of choice probiems in which 
preferences systematicaiiy vioiate the axioms of expected utiiity theory. In the iight of 
these observations they argue that utiiity theory, as it is commoniy interpreted and appiied, 
is not an adequate descriptive modei. They propose an aiternative account of choice under 
risk. This is prospect theory: a response to the inabiiity of the theory of expected utiiity to 
expiain certain phenomena that seem to conflict with its underiying assumption that peopie 
behave perfectiy rationaiiy. Prospect theory suggests that there may be iimitations to 
human thinking that iead to a systematic vioiation of the underiying assumptions of 
probabiiity theory. 
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Psychology and neurology have shown that a person does not always only act rationally. 
In addition to reason, emotions are important for behavior, even to a greater extent than 
logical considerations. Most decisions are made on the basis of intuitive approaches that 
arise from personal preferences and character traits. Some deviations from rationality are 
called adaptable, because they allow people to adapt to certain situations and take more 
rapid and hence efficient solutions. Other deviations from rationality arise as a result of 
people failing to develop proper mental mechanisms to solve certain problems or using 
mechanisms that are ill suited to dealing with these specific problems (Pilch, 2014). 

As Pilch (2014) states, deviations from rationality can occur at any stage of the decision¬ 
making process, starting from the form in which the new information is presented, and 
continuing until the decision is taken. The decision-making process has several phases, 
each of which can be changed significantly. 

Furthermore, we may sort the deviations from rational behavior on whether they result 
from incorrect information processing, or from the personal characteristics of the investor. 
Accordingly, we divide them into cognitive and emotional (Baiaz, 2006). 

Cognitive deviations from rational behavior are based on incorrect collection, analysis, and 
interpretation of information. They can be corrected by learning, or by appropriate financial 
counseling (Pilch, 2014a). 

Emotional deviations from rationality in thinking and acting are conditioned by emotional 
factors, especially by desire and concern. Not every emotion is an expression of 
irrationality. Emotions, however, support the adoption of fast and economical decisions. 
These are especially beneficial when the problems are very complex and their rational 
solution would take more time than is tolerable. In certain situations, emotions can 
suppress rational thinking and result in mistaken or irrational behavior. 

2 Methodology and Data 

The aim of the paper is to point out the importance of psychological aspects in decision¬ 
making and the dependence between the financial performance of an enterprise and 
deviations from rational behavior. Based on the results of empirical studies, we assume 
that the performance of a company measured through the ROA and ROE has a strong 
impact on cognitive, emotional and mixed deviations from rationality. 

We used a primary data source, specifically a questionnaire survey. The aim of the 
questionnaire was to determine the presence of selected deviations from rationality on the 
part of the respondents. We chose the most frequent deviations from rationality, and the 
questions were formulated on the basis of various previous research. The questionnaire 
consisted of closed questions with one choice of answer, and closed questions with multiple 
choices of answer. The questionnaire was completed by 33 corporate managers. The group 
of managers comprised 26 men (78.79%) and 7 women (21.21%). All the managers who 
worked for the addressed companies had work experience of over 12 months. 

After evaluation, we created regression models, where the dependent variable was ROA or 
ROE, and the independent variables were individual distortions, age, and respondent 
gender. 

The ROA was calculated as the share of the economic result before tax and the deduction 
of interest (referred to as EBIT), and total assets. We measured ROE as a share of net 
profit and equity. 

We will use data from the results of the questionnaire survey and the information we have 
been able to obtain from our financial statements about the companies' financial 
performance. 

3 Results and Discussion 

We began with a regression model with the ROA indicator as the dependent variable. In 
the first model we only examined the effect of deviations from rationality on this indicator 


329 



and we call it Model 1. Firstly, we evaluated the statistical significance of the individual 
variables entering the model. For all our models we tested the hypotheses: 

Flo: pi = 0, the variable is statistically insignificant, 

Fli: pi 0, so the variable is statistically significant, it is not zero. 

For Model 1, the p-value of all indicators is less than the significance level a = 0.05, hence 
we not reject Flo, and all the variables are statistically significant. Then we evaluate the 
sign of each of the regressive coefficients. A negative sign represents indirect 
proportionality, and a positive sign "+" represents direct proportionality. If we have a 
negative sign for all regression coefficients, this implies that if the number of individual 
deviations from rationality increases, economic performance, measured by the ROA 
indicator, will decrease. Our first linear regression model. Model 1 has the form: 
yj = 0.29549 + (-0.03030 Overconfidence bias) + (-0.03172 Aversion to loss) + 

(-0.02707 Aversion to loss and willingness to risk) + (-0.02895 Availability) + 
(-0.03491 Overestimate of low probabilities) + (-0.02862 Mental accounting 1) + 
(-0.02824 Mental accounting 2) + (-0.03213 Myopia 1) + (-0.02361 Myopia 2) + 
(-0.03203 Anchoring effect) (1) 

The importance of all models as a whole was tested by the F-test. We tested the 
hypothesis: 

Flo: Pi = P 2 = Pa = P4 = 0, 

Fli: non Flo. 

Model 1 as a whole can be evaluated as statistically significant because the p-value of the 
F-statistic is 6.3E-143, and thus we reject the null hypothesis about the non-importance 
of the model. Furthermore, the model as a whole is evaluated using the coefficient of 
determination. It states, after multiplying by 100, the percentage variability that can be 
explained by the variability of the independent variables in a given model. The closer the 
coefficient of determination is to 100%, the better the model. Our Model 1 has an R^ value 
of 84.39%. So approximately 84.39% of ROA indicator changes depend on deviations from 
rationality. The disadvantage of this coefficient is that if we add parameters, its value will 
increase. This disadvantage is removed by calculating the adjusted (corrected) 
determinant coefficient R^adj. This adjusts for the number of variables, and like R^ the higher 
its value, the better the model. In our Model 1 it is 83.97%. 

In the second model. Model 2, we examine the impact of all deviations from rationality, 
age and gender on the ROA indicator. First, we again evaluated the statistical significance 
of each variable. The P-value of the statistical gender variable is very high and therefore, 
at all current levels of significance, the zero hypothesis is not rejected and the gender 
variable is statistically insignificant. All other p-values are less than the significance level 
0 = 0.05, so we can reject the Flo hypothesis and all other variables are statistically 
significant. For the variable age, there is a positive sign, which is a direct dependence, and 
therefore with the manager's increasing age, the financial performance of the business 
measured through the ROA indicator also increases. The sign of variables that represent 
deviations from rationality are negative, indicating indirect dependence. Based on the 
calculated coefficients. Model 2 will have the form: 

yi = 0.13285 + 0.00355 Age + (-0.02528 Overconfidence bias) + 

(—0.02754 Aversion to loss) + (—0.02250 Aversion to loss and willingness to risk) + 
(-0.01997 Availability) + (-0.02724 Overestimate of low probabilities) + 

(-0.02055 Mental accounting 1) + (-0.02415 Mental accounting 2) + 

(-0.02573 Myopia 1) + (-0.01430 Myopia 2) + (-0.02578 Anchoring effect) (2) 

The P-value of the F-statistic equals 5.6E-145, the Flo hypothesis is rejected, the model as 
a whole is statistically significant. The value of the determination coefficient is 85.22%. 
Compared to Model 1, this value is higher, and so we can say that Model 2 has a better 
predictive power than Model 1. Similarly, the value of the adjusted determination 
coefficient has risen to 84.74%. In Model 2 we have one statistically insignificant variable. 
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so we have compiled a third model in which we have omitted this statistically insignificant 
variable, we call it Model 3. All p-values of the coefficients were lower than the significance 
level 0 = 0.05, which means that we reject the Ho hypothesis and all the variables are 
statistically significant. The sign of variables that represent deviations from rationality is 
again negative, that is, the indirect dependence between ROA and deviations from 
rationality. The sign of the variable age is positive, and therefore it is the direct dependence 
of the ROA variable and the variable age. Model 3 takes the form: 

yi = 0.13177 + 0.00356 Age + (-0.02523 Overconfidence bias) + 

(-0.02750 Aversion to loss) + (-0.02240 Aversion to loss and willingness to risk) + 
(-0.01995 Availability) + (-0.02722 Overestimate of low probabilities) + 

(-0.02055 Mental accounting 1) + (-0.02407 Mental accounting 2) + 

(-0.02569 Myopia 1) + (-0.01431 Myopia 2) + (-0.02574 Anchoring effect) (3) 

For Model 3, the p-value of the F-statistic was 3.9E-146, which means that we reject the 
Ho hypothesis and the model as a whole is statistically significant. 

The determination factor of R^ is 85.22% for Model 3, which is the highest value of this 
indicator so far. Similarly, the value of the adjusted determinant increased to 84.78%. We 
can say that Model 3 is the best designed and most powerful of the models. 

In the second case, we will build models where the ROE indicator is the dependent variable. 
This indicator is not as complex as ROA, so we expect the results will differ. First, we 
constructed a model called Model 4. In this model, we examined the impact of the 
deviations from rationality on the financial performance of a business, measured through 
the ROE. All ten deviations enter the model. In this case, we have variables that are 
statistically insignificant. It is a variable of aversion to loss, mental accountancy 1, 
shortsightedness 2. Variable mental accountancy 2 has a boundary p-value, which means 
that at the level a = 0.05 we would also consider it statistically insignificant. The sign 
before the coefficients is again negative, even in this case it is an indirect dependence, and 
therefore with the increasing deviations, the value of the ROE indicator will decrease. The 
model as a whole, despite the insignificant parameter, can be evaluated as statistically 
significant as the p-value of the test 

F-statistic is lE-57. Ho hypothesis is rejected. Model 4 has the form: 

Yi = 0.63449 + (-0.10012 Overconfidence bias) + (-0.02879 Aversion to loss) + 

(—0.04685 Aversion to loss and willingness to risk) + (—0.11064 Availability) + 

(-0.07312 Overestimate of low probabilities) + (-0.04005 Mental accounting 1) + 
(-0.04284 Mental accounting 2) + (-0.05804 Myopia 1) + (-0.01176 Myopia 2) + 
(-0.07045 Anchoring effect) (4) 

The determination coefficient R^ is 54.63% for this model, which is much less compared to 
models built on the ROA indicator. Even the adjusted determination coefficient R^adj has a 
low value compared to previous models, at only 53.41%. We can say that Model 1, which 
has the same independent variables but is constructed on the basis of the ROA indicator, 
has a better predictive power than Model 4. 

As with the ROA indicator, we also constructed an ROE model in which, besides the 
deviations from rationality, we included variables for age and gender. This model is called 
Model 5. Even in this case, the model has statistically insignificant variables. These are the 
variables of aversion to loss, aversion to loss and willingness to risk, overestimation of 
small probabilities, mental accountancy 1, mental accountancy 2, myopia 1 and myopia 2. 
The P-value of these variables is higher than a = 0.05 and we do not reject the zero 
hypothesis about the statistically insignificant variables. The sign on deviations from 
rationality is again negative, that is, indirect dependence. Direct dependence is on age and 
gender. Model 5 thus has the form: 

Yi = 0.03623 + 0.01447 Age + (-0.07914 Overconfidence bias) + 

(—0.01139 Aversion to loss) + (—0.02689 Aversion to loss and willingness to risk) + 
(-0.07430 Availability) + (-0.04206 Overestimate of low probabilities) + 

(-0.00766 Mental accounting 1) + (-0.02511 Mental accounting 2) + 
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(-0.03165 Myopia 1) + (-0.01408 Myopia 2) + (-0.03316 Anchoring effect) + 

0.00667 Gender (5) 

Despite the statistically insignificant variables in the model, the p-value of the test 
F-statistic is very low at 5,87E-60, and thus we reject the null hypothesis and the model 
as a whole is statistically significant. The value of the determination coefficient in this case 
is 55.85%, which is higher than in Model 4, but is still smaller than in the previous models. 
Even the adjusted coefficient value is low, namely 55.39%. Even so we can say that Model 
2, which has the same independent variables, has better explanatory power than Model 5. 
If there are statistically insignificant variables in the model, the professional literature 
recommends that one deletes such variables, beginning with the least significant, and re- 
estimating at each stage. This procedure leads to Model 6, which has only four variables: 
age, overconfidence bias, availability and anchoring effect. Model 6 has the form: 

y, = 0.25386 + 0.01900 Age + (-0.09263 Overconfidence bias) + (-0.07966 Availability) + 
(-0.03979 Anchoring effect) (6) 

Dependence is again indirect in deviations from rationality; in the age it is a direct 
dependence. The model as a whole is also evaluated as statistically significant. The P-value 
of F-statistic is 1.22E-65, so we reject the null hypothesis about the non-importance of the 
model as a whole. The value of the determination coefficient is 56.82%, which is higher 
than the previous values, but is still lower than in the models we used for the ROA indicator. 
The same is true for the adjusted coefficient of determination, which is 55.42%. 

4 Conclusions 

After designing all the models and evaluating them, we can conclude that psychological 
aspects have an impact on the performance of the business. As we have seen, there were 
statistically significant variables in each model that represented deviations from rationality. 
Psychological aspects affect company performance measured through ROA and ROE. 

In addition, entrepreneurs as investors are influenced by financial factors other than 
rational expectations and the assumption of an efficient market. This has been confirmed 
in the design of linear regression models. 

We can also say that there is an indirect dependence between the investor's financial 
decision-making measured by ROA, ROE, and cognitive deviations from rationality. We can 
confirm this hypothesis on the basis of coefficient markers in each model that clearly 
demonstrated the indirect dependence between deviations from rationality and the 
financial performance of the business, measured through ROA and ROE. 

Monitoring deviations from rationality and linking them to companies' financial 
performance is not widely studied. Indeed, our research is unique. Until now all behavioral 
finance research has focused only on individual investor behavior. 

Traditionally oriented economists question the methods used in behavioral economics, 
especially experiments and tests. They point to the fact that people often say one thing 
but do another. Flowever, if experiments and tests are performed professionally, their 
results are comparable in different situations and environments (Baiaz, 2006). 

Richard Thaler sampled several thousand volunteers and found that patterns of behaviour 
are determined by mental abbreviations, resulting in systematic and predictable mistakes 
(Thaler, 2008). 

Kahneman and Tversky (1984) have been able to systematically question the traditional 
theory of rational theory in their numerous experiments. 

Behavioral economics provides us with a number of practical results that can be used to 
better understand behavior. By recognizing its radical findings people can correct mistakes 
and achieve greater value in their decisions. As the scope of behavioural economics 
expands and more anomalies are explained, more people will become aware of its 
implications and their decision-making will improve. 
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Asked whether the financial adviser should try to suppress or deviate from traditional 
rationality, Pompian (2006) based his answer on two key factors. The first is the wealth of 
the investor. According to the author, the advisor should adjust to the deviations of richer 
investors but try to suppress deviations by investors with only small assets. The logic of 
this advice is that while deviations from traditional rationality may threaten a client's 
standard of living, the impact is relatively less important the richer the client. The second 
factor is the nature of the deviations from rationality. If cognitive deviations predominate, 
the advisor should try to suppress them as the explanation and the provision of 
comprehensive information can minimize investor cognitive deviations. On the other hand, 
emotional deviations are mostly related to the nature and impulsivity of the investor and 
are very difficult to influence. Scheme 1 below illustrates the principles of adapting or 
suppressing deviations. 

Figure 1 Illustration of Adaptation or Suppression of Deviations 
High level of wealth 



Adaptation 


Cognitive 

deviations 



Suppression 
and adaptation 


Emotional 

deviations 


Low level of wealth 

Source: Own processing, following Pompian, 2006 
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Abstract: Forecasting the company's future economic situation arose in the eariy 20th 
century. First of aii, a muitidimensionai discriminatory anaiysis was used to construct 
prediction modeis, iater repiaced by iogistic regression. The new chaiienge in predicting 
financiai deveiopment is neurai networks representing a more reiiabie financiai forecast 
compared to mathematicai and statisticai methods. The neurai network, by mimicking the 
capabiiities of human brain neurons, is capabie of modeiing the course of dependencies 
between individuai indicators and resuits. A disadvantage of the originai prediction modeis 
is aiso the iow range of empiricai accounting data and the fact that they are focused oniy 
on financiai data. The introduction of the financiai statements registers ied to the possibiiity 
of free access to fuii data from the financiai statements, which opens the door to new 
possibiiities in scientific research. For the purpose of this paper an annuai report of 20 
seiected companies were tested. The aim of this paper is to accept or reject the ciaims that 
non-financiai „narrative" data couid be aiso used for the assessment of the financiai 
position and financiai performance of the companies. The resuits of our sentiment anaiysis 
supported the hypothesis that financiaiiy distressed companies use a different tone of 
ianguage in their annuai reports compared to financiaiiy stabie companies. These findings 
confirmed the reiationship between the tone which managers use in constructing annuai 
report narratives, and the financiai performance of the company. Therefore, it is advisabie 
to incorporate non-financiai data into the forecasting modeis. 

Keywords: financiai statements, financiai anaiysis, neurai network, deep iearning, data 
mining 

JEL codes: M49 

1 Introduction 

The goal of financial analysis is to recognize what is bad and good for the business, which 
can cause problems in the future, and vice versa, to identify its strengths that can be relied 
upon in the future (Slosarova, 2014). The forecasting of the financial situation of 
enterprises is considered to be a relatively young area of scientific research, which dates 
back to the 30s of the 20th century. At the beginning experts predicted the future financial 
situation by comparing financial ratios. Beaver (1966) examined the financial indicators on 
the basis of a one-dimensional discriminatory analysis. There are known following 
prediction models - Altman (1968), Deakin (1972), Ohison (1980), Taffler (1982) or 
Zmijewski (1984). 

At the end of the 1960s, multidimensional discriminatory analysis began to be used for 
forecasting. Based on the multidimensional discriminatory analysis, it was the first model 
of the Altman (1968) predictive model for publicly-traded joint stock companies (the so- 
called Model Z-score) which some other theoreticians and practitioners have already been 
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taking in the short time, Deakin (1972) and Bium (1974). In the 1980s, iogisticai 
regression was graduaiiy brought to the forefront of finandai forecasting research, which 
graduaiiy repiaced muitidimensionai discriminatory anaiysis. First, he used iogistic 
regression to create a modei to predict the future finandai situation of Ohison (1980). 

Prognosis of the future situation of a business entity through methods of muitidimensionai 
discriminatory anaiysis and iogistic regression is very wideiy used, but in reaiity, when 
predicting company faiiures, these methods have certain iimitations that iargeiy resuit from 
their very nature. One of the basic assumptions of muitidimensionai discriminatory anaiysis 
and iogistic regression is dichotomic dependent variabiiity. What requires groups of 
companies with a good finandai situation and an unsatisfactory finandai situation to be 
cieariy defined and cieariy distinguishabie. In practice, however, this assumption is very 
difficuit. The probiem is the very definition of defauiting companies, from which the 
ciassification of the companies on which the prediction modei is based depends. Most 
modeis use a sampie composed of two priority groups "unsuccessfui" and "successfui" 
companies. Modeis constructed on the basis of muitidimensionai discriminatory anaiysis 
and iogistic regression have iimitations that reiations between finandai ratios are unstabie 
over time and, due to changes in inflation, economic cycies in a given country, interest 
rates, instabiiity over time ieads to a change in the set coefficients of the ratios or changes 
in the boundary ciassification vaiues. The disadvantage of these approaches is aiso the iow 
scope of empiricai accounting data, morai wear and tear in countries where these anaiyzes 
were directiy reiated and further iow usabiiity in the conditions of the Siovak Repubiic, as 
they use data which have a iow prediction abiiity in the Siovak environment or some data 
are not avaiiabie at aii (for exampie, market price of shares). These facts shouid iead to 
reguiar testing of the modei and its re-verification, if necessary. 

One of the first studies deaiing with the comparison of neurai networks (NN) with ciassicai 
mathematicai and statisticai techniques in forecasting the finandai deveiopment of 
enterprises was the Odom and Shard study of 1990. Neurai networks represent one of the 
areas of machine iearning. By machine iearning, we mean a set of methods and approaches 
that aiiow the machine to iearn. The system's knowiedge gains from the training set of 
data. This system (in our case the neurai network) shouid aiso have the abiiity to 
generaiize. 

In 2015, Bianco-Oiiver pubiished a coiiection of study authors focusing on creating a modei 
for micro-accounting units. They introduced non-finandai information into the modei and 
constructed it using neurai networks. In this study, we conciude that predicting bankruptcy 
through neurai networks can achieve greater predictive power and iower cost of 
ciassification errors than with iogistic regression and the introduction of non-finandai 
variabies improves the predictive precision of modeis. According to this study, the 
introduction of neurai network access and the introduction of non-finandai variabies are 
two important means to improve the predictive precision of predictive modeis (Bianco- 
Oiiver, Irimia-Dieguez, Oiiver-Aifonso, Wiison, 2015). 

A very iarge number of pubiished studies to compare ciassicai mathematicai and statisticai 
methods with neurai networks confirm the conciusion that neurai networks are better 
suited to predicting bankruptcy and have significantiy higher predictive precision than 
iogistic regression or muitidimensionai discriminatory anaiysis. The introduction of non- 
finandai or macroeconomic variabies into the modei through independent indicators greatiy 
improves the predictive precision of the modei and the use of any method to modei. It is 
not necessary to note that questions about modeiing through neurai networks such as the 
integration of data mining methods, the seiection of suitabie parameters, the seiection of 
functions, a wide range of different techniques, etc., which are currentiy not universaiiy 
and sufficientiy reievant, are stiii open based on previous research, and shouid therefore 
do research in the future to answer these questions. 

Machine iearning is wideiy used nowadays to review contracts, ieases, invoices, and other 
documents. The adoption of machine iearning within the accounting profession is stiii, 
admittediy, at an eariy stage. To acceierate the wider use of this technoiogy, it is necessary 
to create economies of scaie by integrating its cognitive capabiiities in the areas of textuai 
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analysis, voice recognition, image and video parsing, and judgment support into the 
financial analysis and audit process. This article discusses how the cognitive capabilities of 
machine learning of non-financial data from annual reports could be applied to financial 
analysis and predictive models and to enable improve decision making. 

2 Methodology and Data 

For the purpose of this paper we analyzed annual reports of companies divided into two 
groups based on Altman's bankruptcy prediction model: financially distressed companies 
likely to go bankrupt within the following two years and financially stable companies with 
the high probability to survive. This model proposed bankruptcy based on financial ratios 
based on current financial results. We examined whether the qualitative information 
contained in annual report narratives indicated the bankruptcy alongside this quantitative 
information. Thus, we analyzed whether companies likely to go bankrupt employed a 
different tone of language compared to financially stable companies. 

For this purpose, we selected 20 companies out of the Fortune 1000 list (Fortune, 2018). 
We divided them into two equal groups according to Altman's Z-score obtained from the 
Factiva database portal. Further, in order to obtain the data, we collected annual reports, 
10-K filings, of U.S. companies from the EDGAR database (EDGAR, 2018). In total, we 
examined 20 annual reports for the fiscal year 2016. 


Table 1: Companies Classified into the "Distress Zone" According to Altman's Z-score 


Rank 

Company 

Z-score 

Industry (SIC) 

1. 

Anadarko Petroleum Corp. 

0,71 

Crude Petroleum and Natural 
Gas 

2. 

Apache Corp. 

0,55 

Crude Petroleum and Natural 
Gas 

3. 

Caesars Entertainment Corp. 

-0,24 

Fiotels and Motels 

4. 

Darling Ingredients 

1,53 

Animal and Marine Fats and Oils 

5. 

Freeport-McMoRan, Inc. 

0,22 

Copper Ores 

6. 

Leucadia National Corp. 

0,46 

Investors, NEC 

7. 

Post Fioldings, Inc. 

1,06 

Cereal Breakfast Foods 

8. 

The ADT Corp. 

0,99 

Security Systems Services 

9. 

WestRock Co. 

1,35 

Die-Cut Paper and Paperboard 
and Dardboard 

10. 

Windstream Fioldings, Inc. 

0,62 

Telephone Communications 


Source: Factiva Companies and Executives, 2018 


The following table lists the "safe zone" companies, the industries in which they operate, 
and their Altman's Z-score: 


Table 2: Companies Classified into the "Safe Zone" According to Altman's Z score 


Rank 

Company 

Z-score 

Industry (SIC) 

1. 

Applied Materials, Inc. 

4,17 

Semiconductors and Related 

Devices 

2. 

Campbell Soup 

3,19 

Canned Specialties 

3. 

Cisco Systems 

3,14 

Telephone and Telegraph 

4. 

Citrix Systems, Inc. 

3,83 

Pre-packaged Software 

5. 

Exxon Mobil 

3,72 

Petroleum Refining 

6. 

Johnson & Johnson 

5,09 

Pharmaceutical Preparation 

7. 

McDonalds Corp. 

5,25 

Eating and Drinking Places 

8. 

PepsiCo, Inc. 

4,01 

Bottled and Canned Soft Drinks 

9. 

Phillips 66 

3,56 

Petroleum Refining 

10. 

The Walt Disney Co. 

4,5 

Motion Picture and Video Production 


Source: Factiva Companies and Executives, 2018 
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Although the companies were selected across various industries, we attempted to choose 
similar industries within both the safe zone and distress zone. This would help us to 
prevent the situation where industry-specific attributes would undermine the results as 
some words are more characteristic for some industries than others. Thus, the companies 
within both groups operated in telephone communication, the food sector, entertainment, 
petroleum refining, and security systems and software. 

To assess the sentiment used in annual report narratives, we processed and analyzed this 
data with the LIWC2015 (Linguistic Inquiry and Word Count) textual analysis program. 
This program analyses text on various sentiment categories, including positive emotions, 
negative emotions, certainty, risk focus and others. 

Linguistic Inquiry and Word Count (LIWC) is a text analysis computer program that 
provides output in the form of a percentage of the words contained in the text from the 
categories mentioned. For example, if the text contains 1,000 words, the dictionary might 
find 50 words which occur in the text express positive emotion, so then it allocates score 
5 to positive sentiment. Thus, within each category the score ranking from 0 to 100 may 
be attributed to the specific text. The more words the software analyses, the more reliable 
the results are. As our samples contained texts ranging from 7,000 to 22,000 words, we 
consider the results obtained to be reliable (LIWC, 2018). 

We employed this computer-assisted dictionary in order to analyze the sentiment aspect 
of annual report. Each of the companies was, firstly, analyzed individually on several 
categories of sentiment. Then we synthesized the results obtained for "distress zone" 
companies and "safe zone" companies in order to get the full picture about the differences 
between these two. 

3 Results and Discussion 

Although the idea of artificial neural networks dates back to the 1950s, such networks 
could not be called real artificial intelligence until recent advances in computational power 
and data storage enabled the development of deep neural networks that model the 
structure and thinking process of the brain. The hidden layers of a deep neural network 
automatically "learn" from massive amounts of data (especially semi-structured or 
unstructured data) received by the input layer (e.g., also images, annual reports, text 
files), recognize data patterns in more and more abstract representations as the data is 
processed and transmitted from one hidden layer to the next, and classify the data into 
predefined categories in the output layer. 

Deep learning algorithms further enrich financial analysis by identifying related concepts 
or topics, recognizing entities (e.g., people, place, events, companies), extracting emotions 
(e.g., anger, joy, sadness, disgust), and understanding subject-action-object relationships. 
In addition, they can link concepts to a document and tag them accordingly. Deep learning 
technology—an emerging form of artificial intelligence that can be trained to recognize 
patterns in vast volumes of data that would be impossible for humans to process. This still 
evolving technology represents a way to utilize big data to create supplementary audit 
evidence that improves the effectiveness and efficiency of audit automation and decision 
making. 

For example, financial analysts can select data attributes in order to predict bankrupt 
(auditors can predict fraud); the selected attributes are then combined with traditional 
financial or nonfinancial data fields to develop a new deep learning prediction model. Deep 
learning performs as an appropriate prediction algorithm in this case because, by 
introducing the extracted attributes, the number of predictors is much larger than what a 
traditional machine-learning algorithm could process. For each assertion, the output of the 
model could be the predicted risk level or suggested follow-up tests, depending upon the 
nature and the label of the training data. 

For the purpose of this paper, we analyzed the companies according to the Altman Z-score 
to find out whether the qualitative information expressed in narrative reporting differs 
between companies with a high probability of bankruptcy and those in a financially stable 
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position. Thus, we couid assume that the annuai report narratives of financiaiiy distressed 
companies show sentiment which is more negative and more uncertain compared to the 
financiaiiy heaithy companies. 

We found out that financiaiiy heaithy companies achieved a siightiy higher score on 
positive sentiment compared to distressed companies (2,79 vs. 2,77). When we examined 
more deepiy the companies themseives, we found that companies from the distressed 
group which had suffered a ioss in fiscai year 2015 empioyed iess positive and more 
negative emotions than the distress- ciassified companies which, however, achieved a 
profit. 

However, when we further examined the negative emotion eiements, we couid see that 
companies with probabie finandai probiems tended to empioy more anxious ianguage 
compared to the other group (0,26 vs. 0,21). This may be due to the fact that distressed 
companies are worried about the future because even though they might not faii into 
finandai probiems yet, it is iikeiy that they wiii experience them within the next two years. 
Thus, they expressed their concerns through this category of words even before the 
bankruptcy or insoivency appears. However, when we considered oniy the companies 
which aiready suffered a ioss in fiscai year 2015 from the distressed group, these have a 
much iower ievei of anxiety compared to the rest of the group (0,20 vs. 0,30) and a 
siightiy higher ievei of certainty (0,79 vs. 0,76). 

Interestingiy, the financiaiiy distressed companies ranked iower on two aimost opposing 
categories: certainty (0,77 vs. 0,84 achieved by the safe group) and tentativeness (1,79 
vs. 1,94 achieved by the safe group). Even though these resuits are reiativeiy surprising, 
distressed companies with a poorer finandai performance were found to be more certain 
and, at the same time, more uncertain compared to the better-performing companies. It 
might be caused by the fact that these companies, on the one hand, connect uncertain 
terms with the finandai situation and, on the other hand, the certain terms with activities 
to handie the poor finandai situation. Therefore, in our case, we couid use the reasoning 
that financiaiiy distressed firms are iess tentative in terms of handiing their finandai 
situation, for exampie, impiementing new strategies, restructuring programs, and other 
initiatives in order to prevent the possibie bankruptcy. However, they are stiii more 
uncertain referring to their future finandai situation compared to companies from the safe 
zone which can be aimost sure they wiii not experience bankruptcy during future years. 

Then the five additionai categories were examined. Those are Affiiiation, Achievement, 
Power, Reward focus, and Risk focus. Aii of them beiong to LIWC2015 categorization. 
They couid provide important ciues about what specificaiiy drives company performance 
and/or which categories the managers wouid iike to piace the highest emphasis on in their 
reporting whiie assessing company financiai performance and future trends. 

Companies within the safe zone achieve a higher score on the first four categories - 
affiiiation (2,6 vs. 2,5), achievement (1,8 vs. 1,65), power (2,74 vs. 2,69), reward (1 vs. 
0,65). The financiaiiy distressed companies oniy outperform them on the risk category 
(0,96 vs. 1,09). The power category, on which both groups score the highest (2,74 and 
2,69) reveais interest in status and dominance. However, this category is iikeiy to 
comprise words iike "boss", "president", or "strong". Thus, it is obvious that such words 
appear in the annuai reports of the companies. Therefore, this category does not have a 
huge expianatory power for the purpose of our anaiysis. 

What is, however, more interesting is the fact that financiaiiy distressed companies 
aiready see the higher risk connected with their financiai performance, and we can see 
that this is reflected in the texts of their narratives. Therefore, this anaiysis might heip us 
to predict the financiai performance of the firms to some extent. The fuii picture which 
combines the insight into aii of these five categories together couid, therefore, provide us 
with some evidence about the worsening financiai performance of a company expressed 
in the textuai part of the annuai reports. 
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4 Conclusions 


The financial data comprised in annual reports are important indicators of current financial 
performance and may also indicate future financial development via the application of 
prediction models such as Altman's Z- score. However, they do not provide us with insight 
into all of the circumstances that led to these results, information about future trends, 
development and managers' expectations. For this purpose, the qualitative data is 
especially useful. 

For the purpose of this paper the annual reports of 20 selected companies were tested. 
Companies were randomly selected from database Fortune 1000. Their Altman Z-score 
was obtained from the Factiva database. We have chosen companies across various 
industries. Firstly, we focused on the tone used by managers when discussing company 
performance, position and future trends in annual reports. For this purpose, was used 
computerized text analysis program. 

Although annual report narratives are more subjective compared to the financial data, we 
suggest they may be indicative of future financial developments, as demonstrated by the 
language managers use to disclose information. In this study we used a textual analysis 
software in order to accept or reject the claims, that non- financial "narrative" data could 
also be used for the assessment of the financial position and financial performance of a 
company. Our analysis focused on the Management Discussion and Analysis section 
(MD&A) of the 10-K reports. Here managers comment on financial performance, but also 
express predictive statements about future trends, expectations and challenges. 
Therefore, the information comprised in these sections indicate future financial 
performance. 

The results of our sentiment analysis supported the hypothesis that financially distressed 
companies use a different tone of language in their annual reports compared to financially 
stable companies. These findings confirmed the relationship between the tone which 
managers use in constructing annual report narratives, and the financial performance of 
the company. Therefore, it is advisable to incorporate non-financial data into the 
forecasting models. This can be incorporated into prediction models based on neural 
networks. 

However, the research presented has its limitations that could subsequently affect the 
reliability and accuracy of the results achieved and on which our recommendations are 
based it can be possible to eliminate the drawbacks by using neural networks but this 
requires a bigger data sample and automated input data processing. 
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Abstract: Financial bankrupt models are characterized as quite accurate and above all 
very fast tools for quantitative evaluation of financial health of company. The creators 
report the accuracy of the predicted bankruptcy usually in the range of 70 to 90%. But the 
problem of bankruptcy models is the test sample on which the models were created. The 
sample affects the predictive power of these models. Usually indicated accuracy rate differs 
from the real predictive power of these models. The financial distress of certain businesses 
may be obvious even without the use of bankruptcy models. Apparent signs of financial 
distress may be insolvency, negative equity, VAT unreliability, negative economic result 
for several years in a row. Survey conducted by more than 270 companies has shown that 
more businesses with apparent signs of financial distress in the sample increase the 
reported accuracy of the bankruptcy model. The research carried out also has determined 
the real accuracy of selected bankruptcy models on the standard sample of Czech firms 
and also on a sample of companies where companies with obvious signs of financial distress 
were eliminated. Due to the modification of the test sample subsequently the accuracy of 
the selected models changed radically. 

Keywords: bankrupt models, financial distress, prediction 
JEL codes: G32, MIO, C38 

1 Introduction 

The legislation on insolvency proceedings in the Czech Republic is contained in Act no. 
182/2006 Coll., "On Bankruptcy and Methods of its Settlement", as amended (hereinafter 
the Insolvency Act). This Act entered into force on January 2008 and replaced the 
previous regulation contained in Act no. 328/1991 Coll. The position of insolvency 
administrators in charge of this issue is regulated by Act no. 312/2006 Coll, on Insolvency 
Administrators, as amended. According to the Insolvency Act, it is possible to solve not 
only if financial failure has already occurred but also the imminent bankruptcy. Insolvency 
act (§3) defines the concept of bankruptcy with three conceptual features - plurality of 
creditors, the existence of repayable obligations for more than 30 days and the inability to 
perform financial obligations. 


Table 1 Insolvency Proposals in the Czech Republic in 2010-2017 


Year 

Corporates 

Individuals 

Total 

2010 

5559 

10559 

16118 

2011 

6753 

17600 

24363 

2012 

8398 

23830 

32228 

2013 

6021 

30888 

36909 

2014 

3563 

31577 

35140 

2015 

3004 

29349 

32353 

2016 

2438 

27067 

29505 

2017 

1803 

21343 

23146 


Source: CreditReform 2012, 2015, 2017 


Table 1 shows that insolvency proposals are tens of thousands each year. Therefore, it is 
important to prevent a situation where this situation occurs in one's own business or 
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business partner. Timely disclosure of incoming bankruptcy may cause avoidance of 
bankruptcy or minimize losses as a result of the bankruptcy of a business partner. 

Bankruptcy models are based on the assumption that an enterprise has been showing signs 
of bankruptcy for years and years before it has gone bankrupt. A prediction of financial 
bankruptcy in advance could thus avert an imminent bankruptcy. Attempts to find a simple 
and yet accurate model that would be able to classify future financial decline appears in 
the middle of the last century. The break was 1968, when prof. Altman (Altman, 1968) 
created a bankruptcy model Z score using multivariate analysis. This model is based on 
financial data contained in account books. Therefore, the input data is easily accessible and 
subsequent enterprise application is possible for the general public. His model works with 
five financial ratios. Relatively soon it was followed by other specialists, who also used 
other mathematical and statistical methods. For instance, for creation of his bankruptcy 
model J. A. Ohison used the logit linear probability in 1980 as the first one (Ohison, 1980). 
In the year 1985 the factor analysis was used in order to get independent variables for the 
logit model (Zavgren, 1985). Later the progress has led to methods of artificial intelligence 
that mainly use the neural networks (NN) for creation of prediction models since nineties 
of last century. Tam and Kiang (Tam, 1991), (Tam & Kiang, 1992) belong to pioneers of 
NN usage. Particular methods (MDA vs. Logit vs. NN) of models creation were compared 
many times. The results show NN as the most suitable method as proven by (Pendharkar, 
2005) (Liang, 2005) (Rafiei, Manzari and Bostanian, 2011). Afterthe passage to the market 
economy (nineties 20th century) the bankrupt models also started to origin in the Czech 
Republic and Slovak Republic in order to predict the company bankruptcy. These models 
should regard the market specificity of these countries. The model (index) IN95 
(Neumaierova & Neumaier, 2002) has appeared as the first one, being designed as the 
creditor's model, as i tis mostly used for subjects in the creditor's position (banks and 
business partners). In 1999 the same authors brought the so-called ownership's model, 
named IN99. Its function consists in the prosperity prediction based on the positive 
economic value added (EVA). In 2001 they created the model INOl that connected 
properties of both previous models, i.e. it predicts the bankruptcy as well as the prosperity. 
Just in the year 2005 it was updated to the version called index IN05 (Neumaierova, 2005). 
There is a lot of models for earnings prediction (e.g. Hou & Van Dijk & Zhang, 2012; Sheng 
&Thevenot, 2012; Duspiva & Novotny, 2012; Banker & Chen, 2006) but only IN05 predicts 
EVA. Before the economic crisis two models focused on the agriculture appeared in 
Slovakia. It was CH-index from 1998 (Chrastinova, 1998) and G-index from 2002 (Gurcfk, 
2002). After the economic crisis in 2008 only few bankruptcy models appeared at the 
territory of the Czech Republic and the Slovak Republic, i.e. P'model (Delina & Packova, 
2013) and the bankruptcy Index of Karas and Rezhakova (Ikr) (Karas & Rezhakova, 2013). 
Camska emphasizes that the application of these types of model is „user friendly as they 
do not require any specific mathematic and statistic knowledge of the user" (Camska, 
2013). The authors of model Ikr determine the model accuracy 91.71% (calculated as the 
weighted average of sensitivity and specificity). The authors of model P' determine the 
bankruptcy prediction accuracy 21.26% and the bankruptcy prediction return at 71.84%. 

Kubenka and Slavfcek (Kubenka and Slavfcek, 2014) claim that although prosperity and 
bankrupt models were created differently, their construction is similar, which means a 
combination of ratios and assigned weights of importance. Financial diagnostic and 
prediction models vary predominantly in their targeting. However, despite a long history 
of these models there are still used groups of simple ratios for economic and financial 
stability analysis, e.g. (International Monetary Fund; Cernohorska & Linhartova, 2013). 

Let's suppose that the bankruptcy model is accurate at maximum when applied in the 
region (country) of its origin (due to the differences of accounting methods (see more 
Honkova, 2015), market environment, etc.). Let's also suppose that the market 
environment in the Czech Republic and the Slovak Republic is still very close. Thus we shall 
test just last two mentioned models (Ikr and P ' model) in order to define their accuracy on 
sample of companies with and also without of apparent signs of financial distress. Altman's 
Z score models are the most famous in the world. That is why one of them is also tested. 
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The goal of this survey is to answer the question whether a sampling pattern on which the 
accuracy of the model is validated by its structure does not affect the resulting accuracy 
of the model. The investigation will determine how far the specified accuracy of the models 
changes after eliminating the obvious bankruptcy features. 

2 Tested models 

The original Altman Z-Score of 1968 was designed for publicly traded joint stock 
companies. On the other hand, the Z'score (1983), which was published in 1983, was 
compiled for public limited companies and non-publicly traded shares. Below is a 
modification of the previous model where the X 4 indicator has been altered from the market 
value of the equity to the book value of the equity. The stated accuracy of this model is 
82% (18% error of type I.). The model has the following form (Altman, 1993): 

Z' = 0,717*Xi + 0,847*X2 + 3,107*X3 + 0,420*X4 + 0,998*X5 (1) 

where: 

Xi = working capital / total assets; 

X 2 = retained earnings / total assets; 

X3 = earnings before interest and tax / total assets; 

X 4 = book value of equity / total assets; 

X5 = sales / total assets. 

Creditworthy enterprises should have a score of more than 2.90, and on the other hand 
enterprises in default below 1.23. The results between boundary values (1.23; 2.90) 
cannot be clearly explained. 

Index of Karas and Reznakova (Ikr) is one of the newest bankruptcy model with 
different structure of variables calculation. All known bankruptcy models (based on 
author's knowledge) use 4 ratio indexes at minimum, whereas Ikr use only two of them. 
The first one (X 2 ) is the assets turnover and the second one (X 3 ) is the ratio of quick assets 
and sales. In addition, it contains the variable of absolute amount (Xi) that represent the 
value of total assets in EUR. The authors of index (Karas & Reznakova, 2013) created the 
model based on the sample of 880 financially stable and 628 bankrupted companies. Data 
were drawn from the accounting statements from the period 2007 to 2012. All 1508 
companies belonged to the processing industry, based on their business activity, (NACE 
rev. 2, section C: Manufacturing). 

In their text the authors (Karas & Reznakova, 2013) state that the model construction is 
based on the connection of linear discrimination analysis and the Box-Cox transformation 
variables. The model is shown as follows: 

Ikr = i_841*MiZ!Ml)!:!!!!!zi + 1.11 ^ 3__ ^^7 319 (2) 

0.02941 0.35627 2.97955 ' ^ '' 

where: 

Xi - value of total assets (EUR) 

X 2 - turnover of total assets 
X 3 = quick assets a sales ratio 

The border limit was determined by the 0 value. Then the company with achieved value 
IKR > 0 should be financially healthy and with IKR < 0 business goes bankrupt. 

Delina and Packova (2013) proposed their own bankruptcy model using the ration indexes 
used in analyses models (Z-score, Creditworthiness Index, IN05) and regression analysis. 
The so-called P' model has the following form: 

P' model = 2.86 - 0.0001278X1 + 0.0485142 + 0.213643 - 0.00007144 
+ O.OOOIO68B1 - O.OOO6II6B4 (3) 


where: 

Xi = (financial assets - short-term liabilities) / (operating expenses -depreciations) 
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y 42 = retained earnings / totai assets 

A 3 = profit before interests and taxes / totai assets 

.44 = registred capitai / (iong-term + short-term iiabiiities) 

= cash fiow / totai iiabiiities 
B 4 = earnings before taxes / totai operating revenue 

The evaiuation scaie does not contain the intervai of non-specified vaiues of P' modei. The 
criticai iimit for the company ciassification is at the vaiue 2,856. When P'< 2.856 the 
company tends to bankrupt, when P' > the company is financiaiiy heaithy and the 
bankruptcy probabiiity is very iow. 

3 Research sample description 

I was found 273 companies with defined parameters. This sampie was used for finding of 
current accuracy of seiected tested modei (test no. 1). The sampie consist of the companies 
operating in the manufacturing industry, in bankruptcy, who had avaiiabie finandai 
statements both in the year of bankruptcy and in the previous year, in order to be abie to 
monitor the possibie occurring negative events even in previous years. 

In generai, the foiiowing may be considered as negative events: bankruptcy, execution, 
insoivency, daim, enforced execution, iiquidation, extinction, negative equity, VAT 
unreiiabiiity or ioss for severai consecutive years. And the iast one was one of the main 
indicators of bankruptcy, aiong with negative own equity and negative economic 
performance observed on the sampie being tested. 

Out of the originai 273 companies, 135 companies were eiiminated on the basis of the 
observed ioss for severai consecutive years, the negative equity and the negative economic 
resuit. For the rest of 138 companies seiected bankruptcy modeis were appiied, detected 
accuracy evaiuated (test no. 2 ). 


Table 2 Frequency of Occurrence of Negative Events 


Negative events 

Absol. frequency 

Relat. 

frequency 

Loss for several consecutive years 

34 

25% 

Negative equity & negative economic 
result 

41 

30% 

Negative economic result 

63 

47% 

Negative equity 

82 

61% 

Total 

135 

100 % 


Source: Own research 


4 Results 

Test no. 1 consisted of appiying modeis to a whoie sampie of enterprises (273 pcs) in 
bankruptcy. P' modei evaiuated correctiy as bankrupt 203 businesses, it is 74.36% of 
sampie. This has become the most successfui modei in testing. Oniy 71.44% (28.56% type 
I. error) assigned creators accuracy of the bankruptcy prediction. Sampie appiication 
without apparent signs reduced the modei's accuracy by 6.59% to 67.77%. 

Z' score evaiuated 185 companies (67.77%) in bankrupt, which is iess than the creator 
states (82.00%). The ieast successfui was the Ikr modei, where the authors report accuracy 
of 69.91% and test no. 1 indicates accuracy 62.27%, i.e. 170 enterprises ciassified as 
bankrupt. Rank in success of prediction in test no. 1 is as foiiows: 

. P'modei (74.36%) 

. Z'score (67.77%) 

. Ikr (62.27%) 

The reliability interval u for these results can be, according to Pacakova (2003), determined as 
follows. 
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= 1- a 


( 4 ) 


- < TT < p + * 


• p - found current accuracy of models (74.36%, 67.77%, 62.27%) 

• n - the size of the base tt, means number of companies in sample, 

• a - determined at the level of 5%, 

Table 3 states original accuracy stated by author, current accuracy checked in test no. 1, 
confidence interval of current accuracy and accuracy without apparent signs checked in 
test no. 2. 


Table 3 Accuracy With and Without Apparent Signs 


Model 

Creator's 

Current 

Confidence 

Without 


accuracy 

accuracy 

interval 

apparent signs 

Z score 

82.00% 

67.77% 

62.23; 73.31 

58.70% 

Ikr 

69.91% 

62.27% 

56.52; 68.02 

61.59% 

P'model 

71.84% 

74.36% 

69.18; 79.54 

67.77% 


Source: Own research 


Accuracy without apparent signs was stated after reduction of research sample to 138 
companies. As a result, the resulting order of accuracy will change as follows: 

• P'model (67.77%) 

. Ikr (61.59%) 

• Z'score (58.70%) 

Figure 1 Success of Business Failure Prediction 


80K 
70% 

60% 

SOX 
40K 
30X 
20X 
lOX 
OX 

Z'-score IKR P'model 

■ Original accuracy BTestno. 1 aTestno. 2 

Source: own 

Accuracy of Z 'score and P'model in test no. 2 (without apparent signs) is out of confidence 
interval of accuracy checked in test no. 1. It means that usage of visible features of 
bankruptcy leads to distortions in the stated accuracy of the models. In case of Z'score 
and P'model it was confirmed with statistical significance. Success of prediction of IKR has 
also fallen specifically from 62.27% to 61.59% but without confirmation of statistical 
significance. 
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5 Conclusions 


Every day many subjects need to evaluate in fast manner the financial health of business 
partners, loan applicants, debtors, etc. To this purpose there have been developed many 
failure prediction models. However their accuracy depends on many factors. On this basis 
authors have set themselves the task to answer the question whether a sampling pattern 
on which the accuracy of the model is validated by its structure does not affect the resulting 
accuracy of the model. 

In order to meet this goal the classification of companies in 2009-2013 was confronted 
with the fact that these companies went bankrupt one year later. 

Ikr model showed the worst prediction power in test no. 1, where was used a research 
sample of 273 companies. It correctly predicted a business failure in 62.27% of cases 
based on the data available a year earlier. Order accuracy has changed within the 
application to the reduced sample (without apparent signs) in test no. 2. Model moved 
from third to second place. 

P' model was the best in bankruptcy predicting, namely in 74.36% of cases in test no. 1. 
In test no. 2 the accuracy fell down to 65.94%. This change is statistically significant. This 
model is the most successful also in test no. 2. 

Z' score showed average accuracy in test one. This model has the worst results in test 
no. 2. From point of view of authors are more important the results of test no. 2 with the 
sample without of apparent signs. 

The investigation has shown that the sample structure has a key impact on the reported 
accuracy of the bankruptcy model. 
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Abstract: In July 2016 the European Commission adopted the Anti-Tax Avoidance 
Directive (ATAD). The Directive lays down common harmonized rules of several kinds of 
anti-tax avoidance measures. Those rules are not brand new, in contrast, they have been 
well known for years in the national tax systems around the world. This paper presents 
survey of the former key decisions of the Court of Justice of the European Union concerning 
national exit taxation provisions and compares them to the current ATAD exit taxation 
provisions. The legal analysis suggests that several former Court of Justice of the EU 
decisions considerably differ from the adopted ATAD exit taxation rules. This shift might 
suggest that judgements of Court of Justice of the European Union and tax policy of the 
European Union institutions might not provide enough consistency and legal certainty. The 
paper hypothesizes four unspoken reasons which might lay behind introduction of the 
common harmonized exit taxation rules in the EU. 

Keywords: tax avoidance, exit tax. Court of Justice of the European Union, harmonization 
JEL codes: H26, K2, K34, K42, M21 

1 Introduction 

In July 2016 there was adopted the Directive laying down rules against tax avoidance 
practices that directly affect the functioning of the internal market (EC, 2016) (hereinafter 
ATAD). The ATAD introduces common harmonized provisions of several anti-tax avoidance 
measures with aim to tackle and eliminate aggressive tax planning practices. Namely they 
are: limitations to the deductibility of interest, also known as thin capitalization rules, exit 
taxation, taxation of controlled foreign companies' rules, rules to tackle hybrid mismatches, 
and general anti-abuse rule (GAAR). Those rules are not brand new, in contrast, for years 
they have been integral part of the national tax systems around the world, especially in 
the most developed countries, including several "old" European Union Member States. 

The Preamble of the ATAD lists several objectives of the ATAD, they are: 

• to ensure that tax is paid where profits and value are generated; 

• to restore trust and the fairness of tax systems and allow governments to effectively 
exercise their tax sovereignty; 

• to find common yet flexible solutions at the EU level consistent with the OECD BEPS 
conclusions; 

• effective and swift coordinated implementation of the anti-BEPS measures at the 
EU level; 

• to ensure good functioning of the internal market; 

• to discourage tax avoidance practices and ensure fair and effective taxation in the 
Union in a sufficiently coherent and coordinated fashion; 

• to strengthen the average level of protection against aggressive tax planning in the 
internal market; 

• to establish rules applicable to all taxpayers that are subject to corporate tax in EU 
Member States; 

• to lay down rules against the erosion of tax bases in the internal market and the 
shifting of profits out of the internal market (EC, 2016). 

For those who have been carefully watching development of international income taxation 
rules, including willingness of nations and the European Commission to adopt anti-tax 
avoidance measures applicable on corporate income taxation, the adoption of ATAD 
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measures by European institutions must be a surprise. This is because it is not so iong ago, 
when the European Commission had been quite aware when it came to the eiimination of 
tax barriers within the European Union internai market. For years the European 
Commission and the Court of Justice of the European Union watched cautiousiy compiiance 
of the nationai anti-tax avoidance measures with fundamentai rights and freedoms 
guaranteed by the now Lisbon Treaty. In fact, it is not so iong time ago, when the European 
institutions were quite reiuctant to accept existing nationai anti-tax avoidance measures. 

Severai judgements of the Court of Justice of the European Union state that nationai 
provisions governing exit taxation, thin capitaiization ruies or taxation of controiied foreign 
companies ruies vioiate fundamentai freedoms, mostiy freedom of movement, freedom of 
estabiishment, freedom of payments, and freedom to provide services, aii of them 
guaranteed by the EU iaw. Though, currentiy, aimost out of the biue, the European 
Commission changed its mind and decided to iay down common harmonized ruies of anti¬ 
tax avoidance measures and adopt ATAD. 

Above in this paper there are iisted formal reasons to introduce common harmonized anti¬ 
tax avoidance measures and adopt the ATAD. This paper aims to go further, dive deeper, 
and search for other, not pubiiciy articuiated reasons that might expiain the sudden change 
of mind of the European Commission and Court of Justice of the EU concerning presence 
of the anti-tax avoidance measures in the nationai tax systems of the EU Member States. 

The aim of this paper is to demonstrate that that there are thoughtfui differences in the 
attitudes of the European Commission and Court of Justice of the European Union towards 
presence and appiication of the anti-tax avoidance measure, nameiy exit taxation, before 
and after 2016. This paper is aiso inquiring the actuai reasons that might iay behind the 
abrupt adoption of the ATAD measures. 

To reach the goais, I adopt the iegai anaiysis method and anaiyze judgements of the Court 
of Justice of the European Union that focus on nationai exit taxation iegisiation. I aiso 
search for those EU Member States that are iikeiy to be mostiy affected by the obiigatory 
adoption of the common harmonized anti-tax avoidance measures. 

The paper proceeds as foiiows: the second section presents detaiis of the iegai anaiysis 
procedure, and the third section presents resuits of the iegai anaiysis, nameiy how exactiy 
the Court of Justice of the EU had evaiuated nationai exit taxation provisions before ATAD 
was adopted. This section aiso presents brief description of the currentiy adopted common 
harmonized exit taxation provisions iaid by the ATAD. The fourth section discusses 
unspoken reasons for iying down common harmonized exit taxation measure. Finaiiy, there 
is conciusion which summarizes findings and points out some open questions to be 
answered by future research. 

2 Methodology and Data 

As I have aiready mentioned eariier, this paper aims to show that there are significant 
differences in the approaches of the European Commission and the Court of Justice of the 
European Union towards presence and appiication of the exit taxation provisions before 
and after 2016. To make those differences observabie, I compare current and former 
attitudes of the European Commission and the Court of Justice of the EU towards exit 
taxation. 

To show former attitude of the EU institutions, I take a iist of judgements of the Court of 
Justice of the EU about nationai exit taxation provisions iaunched before 2016, and subject 
those judgements to iegai anaiysis where I am iooking how the Court evaiuated nationai 
exit taxation provisions before 2016. What I am interested in is to find, whether former 
non-common non-harmonized nationai exit tax provisions were pronounced as being in 
iine with then EU iaw, or whether they were deciared as nationai provisions that had 
vioiated the EU iaw. 

Legai anaiysis of judgements of the Court of Justice of the European Union consists of three 
consecutive questions that must be answered in hierarchicai order. They are as foiiows: 
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Question 1 focuses on the compliance and possible violation of the EU law. 

• Do interrogated national exit tax provisions restrict some fundamental 
freedom guaranteed by the Treaty of the European Union or any provision 
of the Secondary EU Law? 

Question 2 focuses on the justification of the national exit taxation rules. 

• Can be the interrogated national exit tax provisions justified if the answer 
on the question 1 is affirmative? 

Question 3 focuses on the proportionality of the national exit taxation rules. 

• If the answers on questions 1 and 2 are affirmative, are the interrogated 
national exit tax provisions proportional to the goals they intend to pursue? 

To show current attitude of the EU institutions towards exit taxation, I briefly describe exit 
taxation provisions as laid down by the ATAD in 2016. 

Before running legal analysis I demonstrate presence of the exit taxation provisions in the 
national tax systems of the EU Member States. The aim is to indicate those European Union 
Member States that had not had any experience with such provisions before the common 
harmonized exit taxation rules were adopted in 2016. 

3 Results 

Let us first examine presence of the exit taxation rules before the ATAD was introduced. It 
is obvious (see Table ), that national exit taxation rules were incorporated in the national 
tax systems of the most developed countries around the world. Out of the 35 OECD Member 
States there were 20 with national exit taxation rules, while 15 OECD Member States did 
not have exit taxation rules before 2016. Twenty OECD Member States had national exit 
taxation rules, out of them thirteen were most developed, "old" EU Member States. In 
contrast, before 2016 fifteen EU Member States did not have national exit tax provisions 
in their national tax systems, out of them thirteen post-communist countries. They were 
namely: Bulgaria, Croatia, Czech Republic, Cyprus, Estonia, Hungary, Latvia, Lithuania, 
Malta, Poland, Romania, Slovakia and Slovenia. At the same time thirteen countries, all of 
them old EU MSs and members of the OECD had national exit taxation rules (Table ). 

Table 1 Presence of the National Exit Tax Rules in the EU Member States before 
Adoption of the ATAD 


presence of national exit taxation rules 


yes 

no 

EUMS 

EUMS 

1 

AUS 

1 

1 

1 

CZE 

1 

1 

2 

BEL 

1 

1 

2 

EST 

1 

1 

3 

DNK 

1 

1 

3 

GRE 

1 

1 

4 

FIN 

1 

1 

4 

HUN 

1 

1 

5 

FRA 

1 

1 

5 

LAT 

1 

1 

6 

DEU 

1 

1 

6 

POL 

1 

1 

7 

IRE 

1 

1 

7 

SLO 

1 

1 

8 

ITA 

1 

1 

8 

SVK 

1 

1 

9 

LUX 

1 

1 

9 

SWE 

1 

1 

10 

NLD 

1 

1 

10 

AUL 

1 

0 

11 

PRT 

1 

1 

11 

CHL 

1 

0 

12 

ESP 

1 

1 

12 

KOR 

1 

0 

13 

GBR 

1 

1 

13 

MEX 

1 

0 
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14 

CAN 

1 

0 

14 

NZL 

1 

0 

15 

ICE 

1 

0 

15 

TUR 

1 

0 

16 

ISR 

1 

0 

16 

BUL 

0 

1 

17 

JAP 

1 

0 

17 

HRV 

0 

1 

18 

NOR 

1 

0 

18 

CYP 

0 

1 

19 

SWZ 

1 

0 

19 

LIT 

0 

1 

20 

USA 

1 

0 

20 

MAL 

0 

1 


21 

ROM 

0 

1 


Source: Author's own compilation based on (Deloitte, 2017) 


The presence of the national exit taxation rules in the some EU Member States before 2016 
created three major difficulties: 

• First, national exit taxation rules in individual EU Member States become subject to 
investigation of the Court of Justice of the European Union because they had been 
accused of violation of fundamental freedoms guaranteed by the EU law. 

• Second, national exit taxation rules had varied among the EU Member States 
making their tax regimes more unlike and different. 

• Third, some EU Member States did not have any exit taxation rules. This situation 
might have triggered tax structuring and tax competition within the European 
Union. 

Table 2 presents a list of judgements delivered by the Court of Justice of the European 
Union from 2002 to 2016; the subject matter of them was national exit taxation legislation. 
In fourteen cases out of sixteen the Court of Justice of the European Union or European 
Commission stated that national exit taxation rules vioiated or did not comply with the EU 
law provisions. The affected EU Member States were Netherlands (4 times), France (3 
times), Deutschland (3 times), Spain (2 times), Portugal (2 times), and Denmark (1 time). 
These results suggest that national exit taxation rules were not, in general, welcomed by 
European Union institutions, either because they were alleged from violating the EU law, 
or they were found not justifiable or proportional. 


Table 2Chyba! Nenalezen zdroj odkazd. List of Judgements of the CJ EU and 

Infringement Proceedings Regarding the National Exit Tax Rules 



Short case name 

Case No 

Defen 

dant 

Answers of the Court of 
Justice of the European 
Union 





Q1 

Q2 

Q3 

1 

A Oy 

C-292/16 

FIN 

yes 

na 

na 

2 

Jacob 

C-327/16 

FRA 

yes 

na 

na 

3 

Pi cart 

C-355/16 

FRA 

no 

na 

na 

7 

Trustees of the P Panayi 
Accumulation 

C-646/15 

GBR 

yes 

na 

na 

5 

Verder Lab Tec GmbH & Co 
KG V Finanzamt Hilden 

C-657/13 

DEU 

no 

na 

na 

6 

DMC Beteiligungsgesellschaft 

C-164/12 

DEU 

yes 

yes 

yes 

7 

EC V Denmark 

C-261/11 

DNK 

yes 

na 

na 

8 

EC V Spain 

C-64/11 

ESP 

yes 

na 

na 

9 

EC V Netherland 

C-301/11 

NLD 

yes 

na 

na 

10 

National Grid Indus BV 

C-371/10 

NLD 

yes 

yes 

no 

11 

EC V Portuguese Republic 

C-38/10 

PRT 

yes 

yes 

no 

12 

EC V Portuguese Republic 

C-38/10 

PRT 

yes 

na 

na 
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13 

EC V Spain 

C-269/09 

ESP 

yes 

na 

na 

14 

EC V Germany 

C-269/07 

DEU 

yes 

na 

na 

15 

Mr. N 

C-470/04 

NLD 

yes 

na 

na 

16 

Lasteyrie du Saillant 

C-9/02 

FRA 

yes 

na 

na 


Legend: Q1 states for Question 1. Q2 states for Question 2. Q3 states for Question 3. The exact 
wording of all three questions is specified in the Section 2 in this paper. 

Source: Author's own compilation 


In the contrast of the previous judgements concerning the exit taxation legislation in some 
European Union Member States, the European Commission adopted Directive laying down 
rules against tax avoidance practices that directly affect the functioning of the internal 
market where it lays down common harmonized exit taxation provisions. They are placed 
in the Article 5 of ATAD, and they go as follows: 

• A taxpayer shall be subject to tax at an amount equal to the market value of the 
transferred assets, at the time of exit of the assets, less their value for tax purposes. 

• The tax shall be imposed if a taxpayer transfers assets, or its tax residence or 
business carried in one EU MSs to another EU MSs. 

• If certain conditions are met, the taxpayer shall be given the right to defer the 
payment of an exit tax by paying it in instalments over five years. 

• If taxpayer defers the payment, interest may be charged in accordance with the 
legislation of the EU MSs. 

• If there is demonstrable and actual risk of non-recovery, taxpayers may also be 
required to provide a guarantee as a condition for deferring the payment. 

• The taxpayer shall not be given the right to defer the payment if the legislation of 
the EU MSs provides for the possibility of recovery of the tax debt through another 
taxpayer. 

• If a taxpayer defers payment, the deferral of payment shall be immediately 
discontinued and tax debt becomes recoverable immediately, if the transferred 
assets or business carried are sold or otherwise disposed of or transferred to the 
third country. 

• The EU MSs of destination shall accept the value established by the EU MSs of the 
taxpayer (EC, 2016). 

4 Discussion 

Apart from formal reasons listed earlier in this paper, in my opinion it is possible to 
hypothesize four not articulated reasons why common harmonized exit taxation rules were 
adopted by the European Union institutions. 

First, the reason why the European Union institutions changed their mind concerning the 
applicability of anti-tax avoidance measures is that the situation in the European Union 
changed, and also the European Union goals have changed. While before 2016 the highest 
priority was to develop and build the common internal European Union market ensuring 
fundamental freedoms and no tax barriers, after 2016, when the European Union common 
market has been already successfully built, the European Union institutions prioritize other 
goal: protection of the tax revenues by eliminating the aggressive tax planning practices. 

Second, the reason which lays behind the ATAD measures is to unify, harmonize anti-tax 
avoidance measures so that former existing national measures are unified on the European 
Union level. 

Third, not only the ATAD Directive does harmonize formerly existing national anti-tax 
avoidance measures. In addition the ATAD Directive forces those European Union Member 
States that did not have such measures before 2016, to adopt them now. This means, that 
the European Union latest attendants (EU-12) must introduce exit taxation measures into 
their national tax systems. The material effect of adoption of the ATAD is that by 2016 
unknown exit taxation provisions must be adopted by twelve European Union Member 
States. To my knowledge there is no impact analysis on how incorporation of the common 
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harmonized exit taxation ruies might affect economics and foreign investment fiows in 
those countries. Yet, one may hypothesize that incorporation of the exit taxation ruies 
might make those countries iess competitive because they are iikeiy to iose a tax 
advantage originating from soft or no anti-tax avoidance iegisiation they offered before 
2016. 

Fourth, anti-tax avoidance measures, inciuding exit taxation ruies were adopted shortiy 
after the finandai crisis 2008 had erupted and smoothed over. The European Union 
institutions that were formeriy reiuctant to adopt those measures changed its mind. In 
order to protect tax revenues from deciine, the EU decided to iaunch those measures. 

5 Conclusions 

This paper provides anaiysis of the severai former key decisions of the Court of Justice of 
the European Union (formeriy European Court of Justice) concerning nationai exit taxation 
ruies and compares those former decisions with the exit taxation provisions introduced by 
the ATAD. 

In order to compare former Court of Justice of the European Union's decisions with 
measures adopted by the ATAD Directive, I empioyed the iegai anaiysis method. 

The iegai anaiysis shows, that number of the former Court's decisions concerning nationai 
exit taxation measures were identified as vioiating the EU iaw and not being in compiiance 
with the iaw provisions. Notwithstanding prior judgements of the Court of Justice of the 
European Union, and in contrast to some of them, the European Commission iaid down 
common harmonized exit taxation ruies. This shift might suggest that judgements of Court 
of Justice of the European Union and tax poiicy of the European Union institutions might 
not provide enough consistency and iegai certainty. 

The foiiowing questions remains open: what might be the finandai effect of the introduction 
of the common harmonized exit taxation ruies? How wiii business, muitinationai companies 
and weaithy individuais react? Wiii they anticipate exit taxation ruies and decide not to 
settie there their future businesses, headquarters, permanent estabiishments and assets 
in the European Union? Wiii they prefer to settie out of the European Union to eiiminate a 
risk of exit taxation payabie iater on? How much potentiai tax revenues wiii the European 
Union iose due to such potentiai outflow? 
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Abstract: The aim of the study is to evaiuate the reaction of tax poiicy makers to financiai 
crisis in the short term based on the statisticai anaiysis of consequent tax mix changes in 
the EU member states. The paper describes the changes in tax structure of EU members, 
particuiariy focusing on the period 2008 - 2009. The anaiysis verifies the statisticai 
significance of the financiai crisis infiuence on the changes in tax structure of the EU 
member states. The post crisis changes statisticai significance evaiuation is reaiized 
particuiariy by using the paired t-test for defined groups of taxes and ievies comparing the 
deveiopment nature in the period before and after the financiai crisis in 2008 based on the 
data issued by EUROSTAT foiiowing the methodoiogy ESA 95 vaiid in the period anaiyzed. 
The Statistica 12 software is used. The resuits show the statisticaiiy significant changes in 
tax mix as resuit of the siowed down economies in 2008 and aiso as the resuit of the stress 
on different group of taxes, appiied by the poiicy makers, based on the tax avoidance 
resistance of different group of taxes. 

Keywords: tax mix, tax structure, tax poiicy, EU, financiai crisis 
JEL codes: H20, H30, H68, E62 

1 Introduction 

The tax mix informs about the tax structure in the given country, respectively to what 
share of taxes the given country gives priority. The structure of the tax mix of each country 
corresponds to their traditions and long-term fiscal policy. Discussing optimal tax structure 
is still a topical issue today. The main subject of the debate is the relationship between 
direct and indirect taxes in the tax system. Some countries are of the opinion that the tax 
burden imposed on the taxpayer should be largely exercised by its consumption through 
indirect taxes. This would ease the taxation of income, it would have a motivating effect 
on the job, and it would avoid taxpayers' general dislike to pay taxes. 

An optimal tax mix is therefore the subject of a number of studies. The share of direct and 
indirect taxes in the tax mix is reported in contributions of Cremer, Pestieau and Rochet 
(2001). Eckerstorfer (2014) studied the optimal tax mix under asymmetric information in 
a two-type model, when individuals make relative consumption comparisons. losifidi and 
Mylonidis (2017) investigated effective tax rates that are directly comparable across OECD 
countries and over time. In their contribution, they point out that what matters from a 
redistributive standpoint is the tax mix rather than the tax rates in isolation from the rest. 
Huang and Rios (2016) investigated the optimal combination of a linear consumption tax 
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with a non-linear income tax for redistributive purposes. Kubatova and Stefansky (2016) 
in their contribution deal with the typology classification of tax systems of 28 EU member 
states in 2012 by applying variables of the tax quota and tax mix (shares of particular 
taxes in GDP). 

The tax structure of the EU states also affects the tax competition, but above all the 
approximation of tax rules, tax coordination and harmonization. Vintila, Onofrei and Tibuica 
(2014) in their study present the evolution of taxation convergence tendencies within the 
European Union, using Sigma-convergence and cluster analysis. The aim of another study 
was to quantify the impact of single taxes and tax competition on the convergence of 
taxation in the EU (Busovska and Busovsky, 2016). Delgado and Presno (2017) 
investigated tax convergence in 15 EU member states (data from 1975 to 2011). Busovska 
(2014) in her contribution focused on the issue whether the tax systems in the EU member 
states are converging in the context of tax burden, tax mixes and implicit tax rates. 
Harmonization also penetrates other areas such as financial accounting. Hinke (2011) in 
his study analysed the harmonisation trends of the European Union, and used this analysis 
for a prediction of the development of financial accounting in the future. 

Many authors in their studies assess the relationship between economic growth and the 
structure of taxes. Changes in the OECD tax mix in response to economic growth between 
1980-1999 were examined by Tosun and Abizadeh (2005). According to Macek (2015), 
labor taxation (personal income taxes and social security contributions) is the most harmful 
for economic growth. 

The tax mix also affects the tax burden in given country. As mentioned in European 
Commission (2017) the ration of tax collection (including social contribution) to GDP in EU- 
28 remain higher related to other well-developed countries. However, economists mostly 
agree that increasing tax burden discourages economy and implicates higher deadweight 
loss (Kubatova, 2009). Taxpayers' behavior is also related to the tax burden. Hinke, 
Zborkova and Cerna (2014), in their contribution, among others, notes the impact on the 
behavior of economic entities - legal persons. The subject of the study are also the possible 
social impacts of changes in the distribution of direct and indirect taxes (Smart, 2002). 

The aim of our study is to evaluate the reaction of tax policy makers to financial crisis in 
the short term based on the statistical analysis of tax mix changes in the EU member 
states. The paper focuses mainly on the changes in 2008-2009. 

2 Methodology and Data 

Our research focusing on the impact of the financial crisis on the tax mix is a part of a 
wider study of the development of EU tax mixes. The states of the then EU-27 were divided 
into four groups according to geographical location - Nordic, Southern, Western and 
Eastern (Table 1). The former post-communist states, including the Baltic States, have 
been ranked among the eastern states, which have undergone a gradual transition from a 
centrally planned economy to a market one in the past two decades. 


Table 1 Classification of EU-27 States into Groups According to Geographic Location 


— Group 

— States 

Northern States (N) 

Denmark (DK), Finland (FI), Sweden (SE) 

Southern States (S) 

Italy (IT), Cyprus (CY), Greece (EL), Malta (MT), Portugal (PT), 
Spain (ES) 

Western States (W) 

Austria (AT), Belgium (BE), France (FR), Germany (DE), 

Ireland (IE), Luxembourg (LU), Netherlands (NL), 

United Kingdom (UK) 

Eastern States (E) 

Bulgaria (BG), Czech Republic (CZ), Estonia (EE), Hungary (HU), 
Latvia (LT), Lithuania (LV), Poland (PL), Romania (RO), 

Slovenia (SI), Slovakia (SK) 

Source: own work 
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The development of the tax mix of the EU countries has been monitored since 2004, when 
the European Union expanded at the most. Both Bulgaria and Romania were included in 
the analysis of the development of the EU average mix of taxes and individual groups of 
countries. (These countries were candidates for accession in 2004 and are members of the 
EU since 2007). The data used in our research follow the methodology of the European 
System of Accounts (ESA 95), which was in force in the monitored period (European 
Commission, 2014). 

The average share of selected taxes and social insurance revenues of the EU-27 tax mix 
(including Bulgaria and Romania in 2004-2006) and the tax mix of the established groups 
of countries were monitored between 2004 and 2012 (4 years before the transfer of the 
crisis to Europe (2008) and another four years after the transfer to Europe). The evolution 
of shares in the tax mix is shown in charts 1, 2 and 3. The average EU-27 tax mix, the 
average of tax mixes of individual groups of countries and the real values of the tax mix 
of all member states were considered in these analyses. The assessment of the change in 
tax mixes because of the financial crisis was carried out in the then EU-27 countries 
(without Croatia, which became a member of the EU in 2013). 

Based on the analysis of the development of the share of individual taxes and social 
insurance revenues on the tax structure of the EU-27 states, significant changes in the tax 
mix between 2008 and 2009 were found (Table 2). 

An analysis was subsequently carried out to determine whether the financial crisis had a 
statistically significant effect on the structure of the tax mix of the 27 EU Member States 
in 2008-2009. The analysis was carried out by testing selected taxes (personal income tax, 
corporate income tax. Value Added Tax, consumption taxes) and social security 
contributions. The data normality was verified by the Kolmogorov-Smirnov test at the 
significance level of 0.05. 

The statistical test using Student paired t- test was used to assess the impact. The 
measurement was carried out on a selected sample of the selective aggregation; the 
measurements were compared before the change in the share of the tax or the social 
revenues (2008) and after the change (2009). Testing against each other is always subject 
to a zero and alternative hypothesis. The following zero hypotheses were formulated: 

• HOI: The value of the average share of personal income tax in total tax revenues in 

2008-2009 did not change, the financial crisis did not have a statistically significant 
effect on possible changes in the structure of the tax mix. 

• H02: The value of the average share of corporate income tax in total tax revenues in 

2008-2009 did not change, the financial crisis did not have a statistically significant 
effect on possible changes in the structure of the tax mix. 

• H03: The value of the average share of social security contribution in total tax 

revenues remained unchanged in the period 2008-2009, the financial crisis did not 
have a statistically significant effect on possible changes in the structure of the tax 
mix. 

• H04: The value of the average share of value added tax in total tax revenues in 2008- 

2009 did not change, the financial crisis did not have a statistically significant effect 
on possible changes in the structure of the tax mix. 

• H05: The value of the average share of consumption taxes in total tax revenues 

remained unchanged during the period 2008-2009, the financial crisis did not have 
a statistically significant effect on possible changes in the structure of the tax mix. 

The result of the test was decided based on the comparison of the p-value with the 
significance level a=0.05. Analytical software Statistica 12 was used for statistical 
calculations. 

3 Results and Discussion 

The assessment of the evolution of average shares of selected taxes and social security 
contributions in the tax mix of the EU-27 countries and the established groups of countries 
took place in the period 2004-2012. 
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Average shares of selected taxes and social security contributions in the tax mix 

Based on the analysis of the evolution of average shares of selected taxes and social 
security contributions in the EU-27 tax mix and the established groups of countries, it was 
found that the biggest changes occurred between 2008-2009. 

Figure 1 Shares of Selected Direct Taxes in the EU-27 Tax Mix and Groups of States (%) 
(left: Personal Income Tax, right: Corporate Income Tax) 

PERSONAL INCOME TAX 
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Source: European Commission (2014), own work 

The average share of personal income tax in the tax mix is long-term the highest in the 
case of a group of Nordic countries (Figure 1, left: Personal Income Tax). The high share 
is mainly due to Denmark, which finances retirement benefits from this tax, and causes 
some distortion for the entire Nordic group. Changes in personal income tax have been 
around 0.5% for the long-term, the only exception was a 1.3% decrease for the eastern 
group after 2008. Since then, the share of the Nordic and Eastern countries has declined, 
with a slight increase in the western and southern countries. Figure 1 (right: Corporate 
Income Tax) shows the variability of the share of corporate income tax, which is an 
important tool for tax competition among states. Since the outbreak of the financial crisis, 
it has been possible to observe a significant drop in shares for all groups of countries after 
2007. Between 2007 and 2010, a number of countries experienced significant changes in 
tax rates, exemptions, or additional tax. A significant drop of the share of corporate income 
tax in the tax mix occurred in the Eastern Group of States. Between 2008 and 2019, the 
share decreased by 1.6%. 

Figure 2 Share of Social Security Contributions in the EU-27 Tax Mix and Groups (%) 
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Source: European Commission (2014), own work 

The share of social security contributions is the lowest in the Nordic countries (Figure 3). 
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South and West countries show almost identical trends and jointly copy the development 
of the average curve of all EU-27 member states. The Eastern Group of States is well above 
the average of the other groups. Even though the average shares of the groups varied very 
slightly, there were significant changes in individual countries between 2008-2012. 
Example of major changes are Lithuania (+9%), Cyprus (+5.6%) and Poland (+4.6%). 
The largest growth rate was recorded for the Eastern group of countries by 5.6%. 

Figure 3 Share of Selected Indirect Taxes in the EU-27 Tax Mix and Groups of States 
(%) (left: Value Added Tax; right: Consumption Taxes) 
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Source: European Commission (2014), own work 

The average share of VAT in the EU-27 tax mix and individual groups changed most in 
2008-2010 (Figure 3, left: Value Added Tax). Between 2008 and 2009 there was a 
decrease in the share (except for the Nordic countries); on the contrary, between 2009 
and 2010 the share of VAT in the tax mix increased, especially for the group of southern 
and eastern countries. The average share of consumption taxes in the tax mix increased 
between 2008-2009 for all groups of countries (Figure 3, right: Consumption Taxes). The 
largest increase in the share is evident in eastern countries (1.4%), while in the Nordic 
group increased by only 0.3%. The average share of consumption taxes in the EU-27 
increased by 0.8%. 

Changes in average share of taxes and social security contributions across EU-27 countries 
are shown in Table 2. Based on these data are tested statistical hypotheses. 


Table 2 Share of Selected Taxes in the EU-27 tax mix (%) in 2008 and 2009 


Group 

State 

Personal 
income tax 

Corporate 
income tax 

Soc. security 
contributions 

VAT 

Consumption 

taxes 



2008 

2009 

2008 

2009 

2008 

2009 

2008 

2009 

2008 

2009 

N 

DK 

52.6 

55.2 

6.9 

4.9 

2.0 

2.0 

21.0 

21.3 

6.6 

6.8 


FI 

30.9 

31.2 

8.1 

4.7 

28.0 

29.9 

19.5 

20.2 

7.7 

8.0 


SE 

35.8 

35.1 

6.3 

6.4 

18.2 

17.4 

20.0 

20.7 

5.8 

6.2 

S 

IT 

27.4 

27.2 

7.2 

5.7 

31.4 

31.9 

13.9 

13.3 

4.5 

4.9 


CY 

13.0 

11.2 

18.4 

18.4 

20.1 

24.6 

27.4 

26.0 

8.6 

9.1 


EL 

15.0 

16.3 

7.8 

8.1 

34.7 

34.2 

22.7 

22.1 

7.2 

8.4 


MT 

17.8 

19.7 

18.4 

18.3 

17.9 

17.7 

23.3 

22.9 

9.0 

8.8 


PT 

17.0 

18.4 

11.1 

9.2 

26.8 

29.1 

25.6 

22.9 

8.3 

8.8 


ES 

22.3 

23.0 

8.6 

7.5 

37.4 

40.5 

15.5 

13.5 

6.6 

7.2 

W 

AT 

24.4 

23.4 

6.2 

4.4 

33.6 

35.0 

18.2 

18.9 

5.8 

5.8 


BE 

28.4 

28.2 

7.6 

5.6 

31.5 

33.4 

15.7 

16.0 

4.7 

4.9 


FR 

18.1 

18.0 

6.3 

3.0 

37.7 

39.9 

16.5 

16.4 

4.9 

5.1 


DE 

23.2 

23.1 

6.9 

5.0 

39.1 

40.3 

18.3 

19.0 

6.6 

6.8 


IE 

27.9 

27.8 

9.8 

8.7 

18.1 

20.5 

24.6 

22.7 

8.3 

9.6 


LU 

21.7 

20.6 

14.3 

14.7 

28.3 

29.8 

16.8 

17.3 

9.8 

9.7 
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NL 

18.4 

22.4 

00 

CO 

5.6 

37.0 

36.2 

18.5 

18.3 

6.0 

6.0 


UK 

28.5 

30.0 

9.6 

8.0 

18.1 

19.4 

16.9 

16.4 

8.6 

10.1 

E 

BG 

28.4 

28.2 

9.8 

8.8 

24.1 

26.6 

33.8 

31.1 

18.4 

18.8 


CZ 

10.7 

10.8 

12.2 

10.5 

45.1 

44.5 

19.7 

20.6 

9.5 

10.9 


EE 

19.5 

16.0 

5.1 

5.2 

36.6 

36.9 

24.9 

24.8 

10.4 

14.1 


HU 

19.0 

18.5 

6.5 

5.4 

34.0 

32.9 

19.3 

21.3 

8.3 

8.9 


LT 

21.8 

20.4 

10.9 

5.9 

28.3 

32.0 

23.0 

22.5 

11.0 

13.9 


LV 

21.3 

3.6 

8.9 

6.0 

31.3 

42.0 

26.0 

24.2 

9.9 

11.4 


PL 

15.6 

14.6 

7.9 

7.2 

33.0 

35.7 

23.4 

23.4 

13.0 

11.9 


RO 

12.1 

13.1 

10.7 

9.9 

33.3 

34.9 

28.2 

24.7 

9.6 

11.8 


SI 

15.7 

15.7 

6.7 

4.9 

37.7 

40.1 

22.8 

21.6 

9.0 

11.1 


SK 

9.4 

8.5 

10.7 

8.8 

40.7 

43.6 

23.8 

23.4 

9.3 

9.8 

EU-27 


21.4 

21.2 

9.3 

7.8 

29.8 

31.5 

21.5 

20.9 

8.4 

9.2 


Source: European Commission (2014), own work 


Testing of statistical hypotheses 

The Paired Student's T - Test was applied to verify the hypothesis as the T - Test confirms 
the (non)existence of statistically significant differences between the averages of two 
selected groups of items. 


Table 3 Paired t-test: Personal Income Tax, Corporate Income Tax 



Personal Income Tax 

Corporate Income Tax 


2008 2009 

2008 2009 

Average share 

21.35256337 21.18591463 

9.326267333 7.810643407 

Number of observations 

27 

27 

t 

0.408179472 

6.176503512 

t crit. (26) 

1.706 

1.706 

P 

0.686483998 

0.000002 

0 

0.05 

0.05 


Source: European Commission (2014), own work 


According to the performed calculations, the zero hypothesis HOI (Table 3) can't be 
rejected. Thus, it is valid the assumption that as regards the personal income tax the 
financial crisis did not have a statistically significant effect on a moderate reduction of the 
share of tax in the total tax mix for the 27 EU member states. Changes that have occurred 
in individual Member States may in part be attributed to the financial crisis, but its overall 
impact has not been statistically confirmed. 

The zero hypothesis H02 can be rejected. And we accept an alternative hypothesis. It was 
confirmed the assumption that the financial crisis had a statistically significant impact on 
the share in the tax mix of 27 EU member states. Regarding corporate income tax, we can 
unequivocally confirm the significant impact of the crisis on the reduction of the share. At 
the mean value of each period, we can see a demonstrable decrease of the share in total 
tax revenue. 


Table 4 Paired t-test: Social Security Contributions 


Social Security Contributions 

2008 2009 

Average share 

29.78052329 31.51421167 

Number of observations 

27 

t 

- 3.892 

t crit. (26) 

1.706 

P 

0.0010 

0 

0.05 


Source: European Commission (2014), own work 
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On the basis of the above data (Table 4), the zero hypothesis H03 of statistical 
insignificance is rejected. The financial crisis had a statistically significant effect on 
increasing the share of social insurance in the overall tax mix. In the monitored period, the 
mean value increased significantly. 


Table 5 Paired t-test: VAT and Consumption Taxes 



VAT 

Consumption Taxes 


2008 

2009 

2008 2009 

Average share 

21.45299111 

20.91473407 

8.426352185 9.215474815 

Number of observations 

27 

27 

t 

2.161352387 

-3.985292671 

t crit. (26) 

1.706 

1.706 

P 

0.040057407 

0.000485778 

0 

0.05 

0.05 


Source: European Commission (2014), own work 


Based on the calculations performed, the zero hypothesis H04 (Table 5) is rejected. 
According to the alternative hypothesis, the financial crisis had an overall statistically 
significant effect on the VAT share in the EU-27 tax mix. The largest differences were 
reached in the group of eastern countries, the biggest rise of the shares recorded Hungary 
and the Czech Republic, while Romania and Bulgaria experienced the most significant 
decline. 

It also follows from the calculations that the zero hypothesis H05 can be rejected (Table 
5). An alternative hypothesis was adopted when the financial crisis had a demonstrably 
statistically significant impact on the share of consumption taxes in the tax mix of the 27 
EU member states. Year-on-year comparison has seen a significant change in mean values. 

The impact of the financial crisis on the change of the share of individual taxes in the tax 
mix has not yet been evaluated, according to available sources. Changes in the structure 
of the tax mix are often assessed in terms of setting rates (losifidi and Mylonidis, 2017) or 
setting up an optimal tax mix (e.g. Cremer, Pestieau and Rochet, 2001; Eckerstorfer, 2014; 
Huang and Rios, 2016). The impact of economic growth (eg Macek, 2015; Tosun and 
Abizadeh, 2005) was also studied. Siroky and Makova (2014) verified the relationship 
between the growth rate of the gross domestic product and the public deficits on one hand 
and the change of VAT rates on the other hand in 27 European Union Member States within 
the period of 2008-2013. The influence of tax systems harmonization and convergence 
(Busovska and Busovsky, 2016; Delgado and Presno, 2017 and others) was also evaluated. 
The influence of tax mix changes and tax rates modifications on taxpayers and consumers 
behavior was confirmed by Hinke, Zborkova and Cerna (2014) and Krzikallova (2016). The 
conclusions of the above-mentioned studies are in line with the presented results 
confirming the crisis in 2008 changed the tax policies globally. 

4 Conclusions 

An analysis of the impact of the financial crisis on the structure of the EU-27 tax mix has 
produced interesting results. Changes in average tax shares or social security contributions 
are apparent between 2008-2009. However, these changes cannot be attributed solely to 
the financial crisis. The share of a tax in the tax mix is also affected by other factors, such 
as a change of the rate. 

In the case of the personal income tax, the test showed that the share changes were 
statistically insignificant. This was due to changes that only occurred in a small number of 
countries and in the upshot, became equal among themselves. Since 2009, the share of 
this tax has declined, potentially due to the fact that the member states adopted a number 
of measures to support national economies. The measures consisted in narrowing the bases 
of personal revenue tax and extending tax reliefs in order to better reflect the social 
position of taxpayers. Statistically significant was the impact of the financial crisis on 
corporation tax. Between 2008-2012, the share of this tax in the average tax mix of EU- 
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27 countries decreased by approximately 21%. Changes in social security contributions 
were evaluated as statistically significant. The share of social insurance, despite the 
financial crisis, was the only one of all tax groups and contributions continued to grow 
slightly. Testing of value added tax and consumption tax showed changes in both sub¬ 
groups of indirect taxes, the changes resulting from the financial crisis were statistically 
significant. For both taxes, a number of measures was adopted, including extensive 
adjustments in tax legislation, particularly in the area of increase of tax rates. Value added 
tax, particularly in southern countries severely affected by financial crisis, has seen 
frequent increases in tax rates. The eastern countries then manifested themselves in the 
introduction of a new, further reduced tax rate. 
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Abstract: The aim of this paper is to evaiuate insurabiiity of environmentai risk. 
Juxtaposition of the attributes of both environmentai risk and insurance market against 
risk insurabiiity factors wiii be the evaiuation criterion. Two groups of insurabiiity criteria 
have been identified: endogenous and exogenous ones. Exogenous criteria of insurabiiity 
refer to the attributes of the risk itseif. Exogenous ones are connected with the features of 
the insurance market and its participants, especiaiiy the abiiity of the insurance companies 
to deai with the specific risk. The ievei of environmentai risk insurabiiity is reiativeiy iow. 
It is because of the probiem with fuifiiment of both endogenous and exogenous criteria. 
The occurrence, which resuits in environmentai damage is very often not sudden, random 
and extraordinary. The probabiiity of accident and probabie maximum ioss are difficuit to 
estimate. Additionaiiy, environmentai risk resuits often in catastrophic ioss. Aithough 
insurance companies provide reiativeiy high capacity, they have probiem to create 
sufficientiy iarge insurance portfoiio. 

Keywords: environmentai insurance, environmentai risk, insurabiiity of risk 
JEL codes: G22, Q50, K21 

1 Introduction 

Evaluation of risk insurability is the basis of insurers' operations. The purpose of this article 
is to assess the insurability of environmental risk. Insurability is an changeable 
phenomenon, firstly, because of continuous evolution of risks, and secondly, technological 
progress concerning insurance offer. Along with an increasing number of threats in 
economic reality risk is becoming an ever more complex notion. Ultimately, it causes 
entrepreneurs to acknowledge more readily the types of risks which traditionally did not 
use to be subject to insurance (Swiss Re, 2017). Development of data processing 
technologies as well as the evolution of the methods of insurance products creation is 
continually increasing insurers competencies in covering formerly uninsurable risks. 

2 Methodology and data 

Research findings presented in this paper are the outcome of review of the subject 
literature on risk insurability criteria, on the one hand. On the other, an overview of legal 
acts on environmental law allows to identify the attributes of environmental risk. The 
criterion for insurability evaluation will involve a juxtaposition of the attributes of 
environmental risk and insurance market against risk insurability factors. 

3 Results and discussion 
Environmental risk 

The environmental risk is understood narrowly in the article, i.e. environmental liability 
risk. The above results from economic practice: environmental insurance is mainly 
concerned with legal liability insurance. In the EU the scope of this liability is determined 
by Community legal acts, international conventions, (nuclear and oil-related damage) and 
member countries' legal acts. 

Features of insurable risk 

Thanks to the review of the subject literature one can distinguish more than ten risk factors 
of insurability. Scientists propose a variety of criteria to categorise them. Fedor (2004) 
names 11 features of risk insurability and divides them into two groups: absolute and 
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relative ones. The first one contains the conditions which absolutely have to be met to 
make the risk insurable (i.e. it must be a future and random event, independent of the 
insured's will, assessable and capable of being classified within a similarly characterised 
set). The other one consists of features which determine insurability in a non-definitive 
way (appropriate frequency of occurrences, price, susceptibility of an occurrence to 
phenomena related to information asymmetry i.e. moral hazard, adverse selection). 
Berliner (1982), in turn, identifies actuarial criteria of insurability, which require 
independence of risks and reliable estimation of loss probabilities (randomness of loss 
occurrence), manageable maximum possible losses per event in terms of insurer solvency 
(maximum possible loss), moderate average loss amounts per event (average loss per 
event), a sufficiently high number of loss events per annum (loss exposure) and no 
excessive information asymmetry problems (i.e. moral hazard, adverse selection). Berliner 
also distinguishes insurability factors determined by markets. He lists there: insurance 
premium level (adequate to the scope of risk, affordable), limits of insurance cover 
(acceptable), insurance sector capacity (sufficient). Furthermore, social conditions of risk 
insurability identified by Berliner refer to public policy and the legal system - insurance 
cover should not contradict them (Biener, Eling, Wirfs, 2015). Rejda (2014) presented the 
concept of ideally insurable risk. Hence, he turns one's attention to gradability of risk by 
giving the example of a blaze as an ideally insurable risk and unemployment as an instance 
of uninsurable risk. Vaughan and Vaughan (2008) mention "ideal" elements of insurable 
risk. These are: sufficiently large number of homogenous exposure units to make the losses 
reasonably predictable, definite and measurable loss produced by the risk, fortuitous or 
accidental loss and non-catastrophic loss. Outreville (1997), in turn, points out that ideally 
insurable risk is pure, static and particular. Even if, however, ideal insurability criteria are 
not met, a given risk may not remain uncovered (Vaughan and Vaughan, 2008). According 
to Faure (2001), this can be explained by the concept of'insurer ambiguity" (Kunreuther, 
Hogarth, Meszaros, 1993). Its authors assert that an insurer may offer insurance cover 
against the types of risk which, due to their lack of compliance with measurability and 
predictability criteria, are considered as uninsurable. In such case the insurer charges 
additional premium. Therefore, Faure (2001) does not refer to insurability criteria and 
points to factors which determine it in a positive or negative way. 

All the above factors could be categorized as endogenous toward risk, i.e. features of 
the risk itself, or as exogenous (the attributes of a particular insurance market). A future 
occurrence which is sudden, random, independent of one's will, measureable, capable of 
being classified within a similarly characterised set, extraordinary, resulting in reasonable 
damage and statistically independent can be said to meet the endogenous criteria of 
insurability. Exogenous conditions of insurability are met if insurers manage to control 
moral hazard and adverse selection, have sufficient insurance capacity, offer acceptable 
limits and price for the cover which are in line with their tendency to accept risk, and act 
in favourable circumstances relating to public policy and legal system. 

Gradability of insurability categories 

The concept of insurability may be interpreted in two ways. Firstly, a risk is insurable if 
insurers supply cover; secondly, insurability is contingent on its doctrinal criteria 
(endogenous attributes of risk), (Knight, 1921). In both cases insurability is a gradable 
category. Assuming the first approach, B. Berliner uses abstract terms of objective and 
subjective insurability (Berliner, 1985). The first one refers to declarations made by all 
potential insurers operating in the area of the given risk category that they will cover this 
risk (objectively insurable risk). Subjective insurability, in turn, is linked with only one 
individual insurer's readiness to cover a risk. This implies that between the area of objective 
insurability and objective uninsurability there is a space where only a few insurers offer 
protection. It determines the degree of this risk's insurability. 

In the case of insurability viewed from the other perspective (determined by the risk 
attributes) this category remains gradable, just as the assessment of particular features of 
this risk can be gradable as well (e.g. more or less easily measureable). Changeability of 
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insurance supply as well as the evolution of the assessment of particular risk features in 
time determine the dynamics of the degree of insurability. 

Environmental risk insurability - endogenous approach 

Environmental risk is insurable within the area of subjective insurability. Only a few 
property insurers offer environmental products. One can put hypothesis that environmental 
risk does not meet all the criteria for endogenous insurability. 

If it comes to the first premise for risk insurability (insurance accident has to realise in 
future), it raises doubts in the context of the natural environment. The "future" attribute 
may refer to different factors of risk: firstly, it may imply the event resulting in 
environmental damage (peril); secondly, to the damage itself; thirdly, its disclosure and 
finally the claim on the damage to be remedied. The timespan between the damage 
occurrence and the claim being made may be significantly large. This may be caused by 
the long stage of the damage latency^, lack of peril peculiarity®, gradual accumulation of 
the damage (serial damage, accumulative damage)^. What is more, the long timespan may 
cause more likely the damage resulting from a reaction of primary pollutant with other 
substances, either natural or emitted by other entities. Additionally, the future event should 
be sudden (Guevara, Deveau, 2012), which cannot be assigned to the attributes of 
accumulative damage®. 

In order to overcome insurability barriers companies may prepare "claims-made" products 
(Swiss Re, 2009). Making a claim - as an insurance accident - meets the condition of being 
a future and sudden event. Nonetheless, evaluation of the insured's past operations within 
underwriting process becomes a challenge to insurers. 

Occurrence, which can result in damage should be random (many entities may face it and 
it is impossible to point at the particular entity affected by the risk) and extraordinary. 
Randomness refers not only to the event occurrence itself, but also its timing and 
consequences. The nature of environmental damage which results from business activity 
raises doubts about both randomness regarding the event itself and extraordinariness of 
risk, especially in the case of business sectors which are particularly dangerous to the 
environment, often requiring special permits to run business operations. Although 
European regulations (article 8 section 4 of ELD^ make it possible to abolish environmental 
damage liability (so called permit defence), the ultimate decisions about liability 
exemptions are made by individual member states. Seven states have decided to levy the 
burden of liability for environmental damage on entities operating within the permit's scope 
(Belgium, Bulgaria, Germany, Hungary, Poland, Romania and France), (Bio Intelligence 
Service in association with Stevens&Bolton LLP' ^009; Faure, Grimeaud, 2ooo)9_ a result, 
randomness of the event becomes reduced, at the most, to the time of damage occurrence 
or to its implications, while extraordinariness often becomes eliminated (Bio Intelligence 
Service in association with Stevens&Bolton LLP' 2 °°®). The problem arises especially with 
respect to insurance against dispersed pollution effects, where pollution amasses from 
various sources or reacts with other (external) chemical substances and only then does it 
generate environmental damage. The European regulations assume that as long as 
pollution can be assigned to a particular company or a confined conglomerate of 
businesses, administrative liability arises. Moreover, polluters have to consider a constantly 


® A direct damage (e.g. water contamination) is discovered often through indirect damage 
(e.g. a drop in a particular fish species population in the contaminated area). 

® Environmental damage is generated not only by so called direct pollution occurrences 
(explosion, container leakage), but also non-pollution occurrences, e.g. flood, blaze. 

^ E.g. river contamination caused by filtering of rainwater through artificially fertilised soil. 
® Inability to meet the criterion of "suddenness" was the reason for denial of compensation 
payments for environmental liability in the past in the USA (Naylor, Dybdahl, 2012). 

® The authors emphasized, that businesses acting in accordance with regulatory standards 
are not exempt from environmental damage liability. Hence, a socially effective protection 
of natural resources may require an implementation of higher standards than the legally 
established ones. 
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growing likelihood of claims on the grounds of civil law. A lot of attention has been paid to 
the court sentence concerning Kivalina, an Eskimo village in Alaska which filed a claim 
against numerous entities' insurers who had based their operations on coal power. Global 
warming, resulting from coal used as fuel, led to melting of the ice which protected the 
village from storms. Virginia state court, having analysed the insurance contracts signed 
by the polluters, pronounced lack of insurance cover for the occurrence described. This 
does not mean, however, that there are no legal grounds for a non-insurance claim against 
the authors of the damage and there will be no demand for cover in the future. 

Pollution which naturally results from a particular business activity and is socially 
acceptable (in particular, as proven by a legal permit), which is a compromise between 
economic and environmental interests within the concept of sustainable development^®, 
cannot meet another insurability criterion, i.e. independence of the insured's will. 

Two reversed cycles of insurers' operations (i.e. distribution prior to production and price 
setting prior to defining costs) touch upon the issue of risk measurability criterion. The 
basis for premium calculation should be a data base containing records of past random 
events (probabilistic risk, qualified as insurable). Estimative risk, in turn is difficult to insure 
(Knight, 1921). Environmental risk is in a great part an estimative one. There are at least 
three reasons for this. Firstly, the level of environmental knowledge still does not make it 
possible to assess the impact of polluting substances on the natural environment and 
human life and health. Secondly, although environmental damage has long been included 
in the regime of the polluter's liability, in the past it was hardly ever followed through 
(especially in the area of the environment as a common good). The third reason is that the 
polluter's liability is continually broadened and - according to ELD - polluters are not only 
held responsible for essential remedial actions but also for compensational and 
complementary actions. The problem of measurability appears in particular in connection 
with environmental liability for actions, as for which, according to the present state of 
technical and scientific knowledge, adverse effect on the environment has been impossible 
to predict (so called state-of-the-art defence), (article 8 section 4 of ELDL In this area, the 
risk cannot be categorised either as probabilistic or estimative risk. It is totally 
unmeasurable and consequently, endogenously uninsurable. The ELD allows exemption of 
the above from the polluters' liability, nonetheless, many countries, including Poland, have 
given up this right. 

Environmental risk may materialise with reference to a large number of entities. Although 
the ELD pronounces administrative liability only with regard to professional activities, and 
additionally, in the case of damage done to waters and land surface, limits the subjective 
scope to the activities enumerated in the appendix, member states are eligible to expand 
and do expand the regulation. From the point of view of insurance, though, what matters 
is the size of the group which presents demand for insurance cover. Unfortunately, the 
European Commission's study shows a very low level of demand for insurance (European 
Commission, 2016). Main reasons for this situation are: lack of public reports informing 
about environmental damage materialisation and lack of adequate execution of 
environmental liability. 

Environmental risk may generate catastrophic damage. First of all, it is caused by large 
mobility of environmental damage. Secondly, the scope of environmental liability is 
systematically broadened through regulations. A special example of the latter is the 
analysis conducted by the French government. The study concerned two instances of 
environmental damage which occurred in 1996 and 1997. The costs of remedying these 
two cases according to the legal status of the time amounted to $ 67 K and 16 K 
respectively. Analyses showed that if such damage were to happen at present - under the 
ELD - the costs of remedying would skyrocket to $ 636 K and $ 6.4 m (Institute of 
Sustainable Development, 2010; ACE Group, 2011). Flistory presents a whole array of 
occurrences generating exorbitant costs of remedying them. It is enough to mention just 


The most problematic from the point of view of insurance is chronic pollution, besides 
diffuse pollution, long-distance pollution and historical pollution (Swiss Re, 2003). 


367 



a few: the Boliden's Donana (Spain) accident in 1999 (approx. € 240 m (Ei Pais, 2010)), 
Koiontar, Hungary (approx. € 65 m (ACE Group, 2011; European Commission, 2016)); 
Moordijk, The Netheriands (€ 65,4 m (European Commission, 2016)). Despite the 
continuous growth of insurance capacity (European Commission, 2016) the sector itseif is 
cieariy unwiiiing to cover catastrophic damage (Insurance Europe, 2013). The anaiyses 
show that the average cost of remedying amounts to € 42 K. The average is caicuiated 
after the extreme events have been exciuded - the few occurrences where the costs of 
remedying exceeded €lm. Member states have recorded five extreme events: two in 
Hungary and the Netheriands where the costs of remediation amounted to € 65 m, and 
three others - in Spain, Greece and Sweden - where the damage cost ranged between € 
Im - € 10 m (European Commission, 2016). 

Environmental risk insurability - exogenous approach 

Not aii iocai environmentai insurance markets are working efficientiy. The reasons for this 
situation shouid be sought within the exogenous indicators of insurabiiity i.e. the ones 
which describe the attributes of the suppiy and demand sides of the market as weii as its 
iegai and poiiticai surroundings (the abiiity to controi morai hazard and adverse seiection; 
insurance capacity, determined primariiy by insurers' capitai resources, and aiso by iegai 
requirements concerning the above). 

Occurrence of morai hazard is a common probiem of insurance companies, especiaiiy in 
iiabiiity insurance in the actio directa system. Controiiing morai hazard is possibie and 
efficient as iong as it is aiiowed by the know-how and organisationai quaiities of the 
insurers, market-reiated expectations of insurers toward potentiai poiicyhoiders, market- 
verified environmentai risk management standards and iegai reguiations^. An essentiai 
way of controiiing adverse seiection, in turn, is taiioring the premium ievei to the individuai 
risk profiie of the protection-seeking entity. It is difficuit because of a iimited demand for 
environmentai insurance, caused by poor insurance and environmentai awareness. 

It is worth emphasizing that it is often not the insurers who hinder the market 
deveiopment. The research conducted in 2014 by Insurance Europe points at a reiativeiy 
high insurance capacity of the market. Liabiiity insurance cover against environmentai 
damage (in the scope defined by the ELD) is usuaiiy offered at the ievei of guaranteed 
sums from € 1 m to € 5 m. Insurance capacity in some markets, however, reaches far 
higher, up to € 50 m, and in some individuai cases - even more (Insurance Europe, 2014). 
If one shouid set the capacity deciared by insurers against the size of the environmentai 
damage registered in Europe, it can be assumed that even in the case of catastrophic 
events (e.g. Koiontar, Hungary) it wouid have been possibie to sign insurance contracts 
for sums dose to the damage vaiues. A great diversity in the markets is the crudai barrier: 
iarge insurance ciaims may be paid in Germany, France or Great Britain. Deveioping 
markets' capacity is stiii rather iimited and barriers on the demand side are an obstacie to 
cross-border cover purchases. However, entities which seek to insure against iarge risks 
must be aware that insurers are not going to offer iimitiess cover for environmentai 
damage, as its size can exceed the whoie industry's capacity (Insurance Europe, 2013). 

Pubiic poiicy and the iegai system, as subsequent insurabiiity factors, increase the 
importance of environmentai damage iiabiiity issues in the giobai scaie. The concept of 
society's sustainabie deveiopment is becoming a contemporary paradigm. Since 1987, 
when the notion of sustainabie deveiopment (United Nations, 1987) was coined, it remains 
the benchmark for creation of societies' deveiopment strategy (European Commission, 
2010; Decision No 1386/2013/EU). Legisiations in particuiar countries have been 
graduaiiy, but with a growing determination, introducing preventive and repressive 
measures as weii as reguiating the iegai duty to remedy environmentai damage. 

A iegai system which defines the notion of environmentai damage and iiabiiity, pre-defines 
environmentai risk. The doctrine points at two basic areas where certain traits of the iegai 


“ E.g. the structure of the obiigatory insurance system, which enabies the insurer to refuse 
to suppiy insurance cover. 
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system generate greatest problems relating to covering environmental liability. These are: 
changeability (Ad-Hoc Industry Natural Resource Management Group, 2009) and 
regulatory transfer of uncertainty connected with the cause of environmental damage to 
the potential insured (Faure, 2001). Changeability refers to both the content of regulations 
and their interpretation. In the first case a risk which arises concerns retroactive change, 
i.e. introduction of obligation to remedy the damage which was not encompassed by 
obligation to be remedied at the time of insurance contract signing. In the other, a change 
in interpretation of laws leads to increasing polluters, and their insurers' environmental 
liability. In 2004 the ELD introduced an unprecedented - in most member countries - 
obligation to remedy damage inflicted on waters, protected species or natural habitats^^, 
and additionally included a requirement concerning preventive measures. The burden of 
both restoring the environment and rectifying so called functional damage is extremely 
challenging. In the first case, it may be very difficult to establish the initial state of the 
environment. In the other case, the steps taken should become the compensation for the 
fact that some elements of the environment cannot perform their functions (Ad-Hoc 
Industry Natural Resource Management Group, 2009). The relatively small number of 
occurrences which undergo the ELD regime still results in fairly high uncertainty as for their 
interpretation. This in turn causes the size of liability to be less predictable. 

The transfer of uncertainty connected with the cause of environmental damage to the 
potential insured takes place under the risk-based liability regime. This is what the ELD 
includes when it comes to the obligation to remedy the damage caused by entities 
generating an increased probability thereof. Moving forward from the general rules (fault 
principle) to the risk principle is a factor which limits insurability. Uncertainty connected 
with the source of the environmental damage cause is assigned to the insured, and, 
consequently, their insurer as well. As a result, the latter has the obligation to pay the 
compensation even if the entity covered has not caused the damage (Faure, 2001). 

4 Conclusions 

If insurability were to be measured only according to the market accessibility of insurance 
cover for environmental risk, it would have to be categorised as insurable. Nevertheless, 
the assessment of environmental risk through the prism of doctrinal criteria of insurability 
indicate the low degree of insurability. What makes environmental risk less insurable than 
other risk categories is the difficulties with defining environmental risk as measureable, 
extraordinary and independent of one's will, followed by the fact that it often materialises 
as a catastrophe. The above is additionally exacerbated by instability in legislation and its 
interpretation as well as low insurance awareness. The few available research studies of 
environmental risk insurability have shown that in European countries no or insufficient 
insurance cover refers to damage done to protected species and natural habitats 
(juxtaposed with a relatively high level of insurance against water and soil pollution) as 
well as environment impairment caused either gradually or by activity for which permission 
has been previously granted. Also, significantly limited insurance offer covers activities 
related to new technologies or activities generating an increased threat of environmental 
damage (i.e. activities connected with GMO, nuclear power, waste management and the 
use of plant protection products in farming), (Bio Intelligence Service in association with 
StevenS&BoltOn LLP- 2009; Swiss Re, 2007)_ 

The analysis of the degree to which insurability criteria are met serves as the basis for 
creating an action catalogue for the state or a business sector in order to enhance it (e.g. 
building data bases, creating estimation models, raising legal and insurance awareness 
through educational projects). Such actions will most probably remain inefficient with 
regard to non-insurability of environmental damage resulting from regular (non-accidental) 
operations of business entities. Economic development will always generate environment 
impairment, partly an uninsurable one. The private insurance sector will not embark on 


The directive also imposes a duty to remedy the damage on the soil surface, but in this 
respect, most countries already had some regulatory experience. 
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covering catastrophic damage, either. Environmentai risk management in this area must 
be focussed on instruments of preventive impact on the scope of potentiai damage. 
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Abstract: The Czech government uses corporate taxation to support desirable corporates' 
behaviour, for example the willingness to invest or the elimination of impact of corporates' 
risk etc. The object of the paper is to assess the impact of changes of the statutory tax 
rate, to emphasize the impact of the items reducing tax base and the influence of the tax 
discounts on the total tax liability. First of all, main attention is devoted to the evaluation 
of the impact of tax losses, research and development expenses, expenses connected with 
donation activities and investment incentives of the selected sectors during period 2005- 
2016 with using data provided by Ministry of Finance of the Czech Republic. The method 
of pyramidal decomposition of the final tax liability is used, so that we could state and 
compare the changes of above-mentioned items moreover functional method is applied in 
case of identification of multiplicative relationship among defined individual items. As far 
as our results are concerned, we are able to emphasize the items that influenced the 
changes of the corporate income tax liability of the selected sectors the most. We can state 
that the changes of the individual adjustments of tax base are the most significant in the 
case of all sectors, but on the other hand, when it comes to the rest of the items their 
impact differs. 

Keywords: corporate income tax, tax base, pyramidal decomposition, functional method, 
individual sectors 

JEL codes: H20, G30, K34, H25, G39 

1 Introduction 

Direct taxation is cioseiy tied with taxpayers' income. Corporate income tax as one kind 
of direct taxes uses this fact in order not oniy to create governments' tax revenues, but 
to support desirabie activities or behaviour of individuai enterprises too. Among activities, 
which can be in the centre of tax poiicy interests, we can inciude e.g. research and 
deveiopment expenses, eiimination of impact of tax iosses, gratuitous transactions and 
reiiefs decreasing finai tax. 

Generaiiy, it can be ciaimed that it is necessary to know vaiue of corporate's accounting 
profit or difference between incomes and expenses to determine finai tax. However, in 
most countries the way, how to caicuiate finai tax is not so simpie. Because of this, not aii 
corporate's revenues and not aii corporate 's expenses may influence totai tax. There are 
some specific kinds of revenues, which shouid be exciuded from totai sum of revenues and 
there are some other specific kinds of expenses which must not influence finai tax or which 
may be taken into account oniy respecting certain iimit. Moreover, countries exist, which 
use different other kind of tax base and not oniy income decreased with expenses. 

In the case of the Czech Repubiic, processing of assessment of finai tax is derived, first of 
aii from accounting profit i.e. from difference between income and expenses, which are 
adjusted respecting if they are or not being recognized as taxabie. Detaii of their 
assessment must respect information of section mark 23, 24 and 25 of The Act. 586/1992 
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Coll., on Income Taxes. The following figure briefly summarizes the prevailing structure of 
the tax calculation in practice. 

Figure 1 Structure of tax calculation and settlement of tax liability 


I Earnings Before Tax (EBT) | + | Increasing of EBT | - | Decrasingof EBT | ± | Specific Adjustments of EBT | 

i'— - -^— - :—' 

I Deductions §20, §34 | 


I Separate Tax Base 


I Withholding Tax Rate 


I Adjusted Tax Base I. | 


I Adjusted^ax B^ 
I Tax Rate 


I Tax Reliefs § 35, §35a,§35b | 



Underpayment 


Source: Authors' processing according data of the Act no. 586/1992 Coll., on Income Taxes 


Regarding the previous figure 1 amounts, which are able to increase or to decrease profit 
or loss influence determining of tax base possibly of tax loss. Deductions pursuant to 
section mark 20 or 34 moreover reduce tax base. In addition, the final tax is calculated 
respecting tax rate and tax reliefs. Moreover, it is clear from the figure that the certain 
part of the tax base exists which is taxed separately with withholding tax rate. 

As it can be seen, there are many facts, which can influence the final total tax. It is clear, 
if data are available, it is not problem to identify value of these facts. If their value is 
known, it is not problem to assess their impact on the total tax too. The impact of individual 
items influencing value of the total tax respecting total corporates'data between years 2005 
- 2015 have been already made (Lisztwanova, Ratmanova, 2017). The goal of this paper 
is to concentrate on determining and assessment corporates' tax data with regard to 
individual selected sectors during period 2005 - 2016 and to identify the impact of 
indicators on changes of the total tax. The length of the observed period was chosen with 
regard to data availability. 

2 Methodology and Data 

It would be certainly interesting to find out, how individual adjustments, deductions and 
reliefs influenced the final tax of corporates and their development in time. Of course, the 
very easy way, how to evaluate their impact, it is to calculate their ratio to the total tax 
value. Notwithstanding, determination of above-mentioned impact will be stated with 
analysis of variances which can be considered to be more sophisticated process. In 
addition, it can be said that the analysis of variances is applied, if there is possibility to 
identify data during certain period and if partial components of analysed item exist. 

If the total final tax is considered to be the top indicator, relationships among individual 
items influencing the total tax can be described with the way mentioned in figure 2 
(Lisztwanova, Ratmanova, 2017). It is clear that figure 2 should be similar to figure 1. 
Nevertheless, figure 2 brings the possibility to emphasize the impact of selected corrections 
of the tax base with section mark 20 and 34 of The Act. 586/1992 on the final tax. Above 
that, the final form of the created pyramidal decomposition corresponds to the structure 
of the available data. Generally, it can be claimed that is possible to identify decomposition 
of the total tax and to calculate power of influence of individual indicators. It means 
that changing of the top indicator can be explained with changes of individual items where 
individual relationships are expressed mathematically. 
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Figure 2 Pyramidal decomposition of total tax liability 



Source: Authors' processing according data of Financnf sprava 

When it comes to the detail of figure 2 it is clear that mathematical expression of individual 
relationships among indicators can be stated through additive or multiplicative operation. 
In the case of additive operation, the following formula can be determined 

Ax,= ^-Ay„ (1) 

where Aai = a\,i - ai,o, a\,o, and a\,i is the value of the indicator i respecting starting (0) 
and ending (1) state. 

Referring to (Lisztwanova, Ratmanova, 2017) the multiplicative operations can be 
calculated with the functional method, which expresses the combined simultaneous impact 
of the all indicators explaining their influence on the top indicator (Zmeskal, DIuhosova, 
Tichy, 2004). Respecting the multiplicative operation between two indicators, the 
influences can be formulated as 

AXa, = ^■Ra,-(l + ^-RaJ-Ayx, (2) 

AXa, = ^•Ra,-(l+i-Ra,)-Ayx. (3) 

where and Rx are relative changes of indicators. 

So that one could assess the impact of individual components of the final tax as the top 
indicator of the pyramidal decomposition, we used data provided by Financnf sprava that 
provides annual value of the earnings before taxation (EBT), the tax base, and the items 
reducing tax base, the tax reliefs and the final total tax. 

3 Assessment of Impact of Indicators of Selected Sectors 

Concerning the total corporates' tax data, the final power of impact of above-mentioned 
Table 1 Total power of influences of individual indicators 



Source: Authors calculation according data of Financni sprava 
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indicators on the totai tax has been aiready defined (Lisztwanova, Ratmanova, 2017). 
Tabie 1 presents these findings. The changes of data between individuai periods, the totai 
tax as the topic indicator of pyramidai decomposition and anaiysis of variances have been 
used to determine impact of changes of individuai indicators on the top indicator. 
Respecting the way of processing and concerning on data of the iast coiumn of the tabie 
1, it is dear which changes affected the most the deveiopment of the totai tax. It was 
adjusted tax base I. On the contrary, the changes of donations caused changes of totai tax 
at ieast in the seiected periods. The foiiowing tabie 2 contains vaiue of changes of the totai 
tax with regard to seiected sectors. The main attention has been concentrated on foiiowing 
sectors: agricuiture (A), mining and quarrying (B), processing industry (C), production and 
distribution of eiectricity (D), construction sector (F) and finance and insurance sector (K). 
The sectorai designation with individuai ietters corresponds to the designation used by the 
finandai administration of the Czech Repubiic. 


Table 2 Change of totai tax iiabiiity according seiected sectors 


Sector A 216.5 278.5 -159.3 -527.9 772.4 1,031.6 100.4 284.5 721.7 -658.3 -43.4 


Sectors -17.6 487.1 325.8 -2,276.1 1,105.9 165.6 -1,320.3 396.2 -600.7 108.1 -753.2 



Sector F 839.3 
Sector K -1,042.5 


1.259.1 -1,016.4 -673.5 -427.8 -1,737.0 -621.0 241.9 178.6 

2.175.1 -3,579.5 2,212.9 -3,722.6 1,366.4 4,848.4 -798.5 284.9 


Source: Authors' calculation according data of Financni sprava 


Because it is obvious, that changes of the total tax differ among individual sectors, data of 
selected sectors respecting period between years 2005 - 2016 have been tested. The way 
of processing was the same as of data for all businesses respecting created pyramidal 
decomposition and using analysis of indicators variances between years. In the following 
text, sector findings are always presented with two ways. First, information in mil. CZK 
expresses value, which caused increasing or decreasing of the total tax between two 
periods. It is clear that changes of the total tax liability were not only influenced with 
increasing of all items. It means that changes of indicators' influences could be positive or 
negative. Although, in order to determine the overall ranking of impacts of individual 
indicators, their absolute values have been used. This information can also be presented 
as the absolute value of individual indicators for the individual sector. Similarly, as in the 
table 1 information about final rank of individual indicators, respecting sectoral data are 
added. Thanks to this, it is easy to determine and later to compare results of selected 
sectors to each other. 


Table 3 Total power of influences of individual indicators of agriculture sector A 



According to data of the first sector - agriculture it can be seen that individual adjustments 
of tax base I. influenced the total tax of corporates the most. The tax loss was the following 
indicator that influenced observed changes the most. Vice versa, the impact of donations 
was the least. 

When it comes to the sector of mining and quarrying, it was observed the same result as 
in the case of the agriculture sector. The biggest influence of ATB I.. The expenses 
connected with research and development t caused changes of the total tax liability the 
leas. Surprisingly, changes of statutory tax rate brought changes of the final tax about in 
the second rank. 
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Table 4 Total power of influences of individual indicators of sector of mining and 
quarrying B 



Judging the impact of indicator that defines changes of the total tax in the case of 
processing industry it was verified the most important role of individual adjustments of tax 
base I. too. For the second time one can see, that the individual reliefs followed indicator 
ATB I. in influencing of the total tax. The indicator with the least impact is the same as in 
case of agriculture sector, i. e. donations influenced changes of the total tax the least. 


Table 5 Total power of influences of individual indicators of processing industry C 



The sector of production and distribution of electricity does not differ from previous sectors. 
Individual adjustments played significant role in determining of changes of the total tax 
liabilities. Nevertheless, one can identify for the second time the important impact of the 
tax loss generated by corporates of this sector. Surprisingly, respecting the observed 
period, this sector is associated with the least impact of expenses on research and 
development. 


Table 6 Total power of influences of individual indicators of sector of production and 
distribution of electricity D 



Regarding the calculation and data of table 7, it can be confirmed that ATB I. the most 
influenced changes of the total tax followed with changes of the statutory tax rate in the 
case of the construction sector. Vice versa, this one is the sector with the least impact of 
donations activities on the final tax and it is the same as in the case of processing industry. 


Table 7 Total power of influences of individual indicators of sector of construction sec. F 
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Even in the latter case we can identify adjustment of tax base I. as the indicator which the 
most changed the total tax liability of finance and insurance enterprises. The tax loss is 
the indicator with the second rank in assessing indicators and regarding expenses of 
research and development, it can be observed the least impact on the total tax in selected 
periods. 


Table 8 Total power of influences of individual indicators of finance and insurance sec.K 



4 Conclusions 

The following table 9 provides summarized information about the power of influences of 
individual indicators respecting data of selected sectors. Generally, it can be claimed that, 
thanks to methods of the pyramidal decomposition and thanks to the analysis of variances, 
it has been verified respecting input data that individual adjustments of the tax base I. 
affected changes of the corporates' final tax regarding selected sectors the most. The 
influence of changes in rates of the statutory tax itself cannot be overlooked either. 
Comparing individual sectors, it can be confirmed that reliefs play the most important role 
in the case of the processing industry. The agriculture, the sector of production and 
distribution of electricity and the finance and insurance sector are sectors with the 
important influence of the tax loss in observed period. Expenses of research and 
development affected situation of the agriculture sector, the processing industry and of the 
construction sector the most. The last one - the gratuitous activities play important role in 
changes of the total tax during period 2005- 2016 in the case of the sector of mining and 
quarrying and in the sector of production and distribution of electricity. 


Table 9 Ranking of indicators' impacts in individual sectors 



Sector A 

Sector B 

Sector C 

Sector D 

Sector F 

Sector K 

Reliefs 

4 

5 

2 

5 

4 

3 

STR 

3 

2 

3 

3 

2 

4 

ATB I. 

1 

1 

1 

1 

1 

1 

Tax Loss 

2 

3 

4 

2 

3 

2 

R&D 

5 

6 

5 

6 

5 

6 

Donations 

6 

4 

6 

4 

6 

5 


Source: Authors' calculation according data of Financnf sprava 


In addition to determining the absolute magnitude of the influence, the direction of this 
influence can be assessed and compared too. This direction is presented in table 10. It is 
clear that the frequency of occurrences of the effect of increasing or decreasing the overall 
tax burden within the sectors between the various items has been identified. 

Regarding the influence of the statutory tax rate, it can be only observed decreasing 
impact. Generally, it can be claimed, that decreasing of statutory tax rate causes 
decreasing of the total tax liability of all sectors. The impact of the rest of indicators were 
so unequivocal. However, in most cases, the indicator adjusted tax base I. has contributed 
to the increasing of the tax burden for individual sectors. The tax loss contributed to 
reduction in the year-on-year tax burden on the sectors in most cases; surprisingly in the 
case of the agriculture and processing industry, the tax loss was more likely to increase 
the tax change. As regards to the impact of changes of research and development 
expenditures and their impact on changes in overall tax liability for individual sectors, no 
clear impact on the increase or decrease it has been demonstrated with usage of methods 
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of pyramidal decomposition and analysis of variances. However, results of individual 
sectors, in the case of the agriculture sector can be confirmed that if the total tax increases, 
research and development expenditures reduce this increasing. Unfortunately, this 
unambiguous relationship cannot be confirmed for other sectors. When it comes to 
donations as the indicator which changes influenced development of the sector's total tax, 
this one more often contributed to reduction of the sector's tax liability. The last factor - 
reliefs - generally can be confirmed that except the processing industry, this one decreased 
the total sector's tax. 


Table 10 Frequency of direction of influence of indicators' impacts on individual sectors 



Sector A 

Sector B 

Sector C 

Sector D 

Sector F 

Sector K 


- 

+ 

- 

+ 

- 

+ 

- 

+ 

- 

+ 

+ 

Reliefs 

6 

5 

9 

2 

3 

8 

6 

5 

6 

5 

8 3 

STR 

4 

0 

4 

0 

4 

0 

4 

0 

4 

0 

4 0 

ATB I. 

5 

6 

4 

5 

3 

8 

4 

7 

6 

5 

6 5 

Tax Loss 

5 

6 

8 

3 

5 

6 

6 

5 

7 

4 

6 5 

R&D 

7 

4 

4 

7 

8 

3 

6 

5 

4 

7 

5 6 

Donations 

8 

3 

4 

7 

5 

6 

5 

6 

6 

5 

6 5 


Source: Authors' calculation according data of Financnf sprava 


In conclusion, it has been verified the possibility to determine factors influencing the final 
tax of corporates of the individual selected sectors through the usage of the pyramidal 
decomposition method with regard to the selected top indicator. Moreover, it has been 
verified that analysis of variances can be used to determine power of impact of individual 
indicators of the pyramidal decomposition on the final total tax. Last but not least, with 
regard to the real data of selected sectors for the certain period, factors that most or the 
least affected the change of the tax liability were identified. However, with regard to the 
input data, it was unreservedly confirmed with the analysis of the variances that tax- 
deductible items or tax reliefs have always contributed to the tax reduction. 
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Abstract: Privately-held firms represent the vast majority affirms worldwide. When owned 
by multiple shareholders, the owners become a social group who interact with each other, 
which affects the behavior of the firm and its financial performance. The goal of this paper 
is to explore the financial characteristics of Czech privately-held firms with multiple owners. 
Using a sample of 28,972 Czech limited liability firms, and after controlling for firm size, 
age, and industry affiliation, we found that the presence of multiple owners has a negative 
effect on asset turnover. However, the number of shareholders as such seems to have no 
effect on profitability, debt use, and liquidity. Instead, sole proprietorships seem to be 
empirically different from firms with two or more owners, as they have a significantly 
greater liquidity. 

Keywords: multiple owners, performance, privately-held firms, Czech Republic 
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1 Introduction 

The relationship between ownership structure and financial performance has been subject 
to many studies over the last few decades. The existing body of research focused primarily 
on structural aspects, such as ownership concentration, the proportion of family owners, 
the proportion of institutional, private, government ownership, as well as the number of 
owners (Uhlaner et al., 2015). 

Most of the existing research on corporate governance has been carried out in countries 
with strong legal protection and developed financial markets. The existing studies focused 
mostly on publicly listed firms (McCahery and Vermeulen, 2010) and in corporate 
governance research, a particular emphasis has been placed on the relationship between 
ownership structure and performance; however, the studies presented inconsistent results 
(Uhlaner, 2008). 

Although publicly traded firms are important players in the global business, privately-held 
firms represent the vast majority of firms worldwide. This form of businesses encompasses 
all possible kinds of firms, including small family-run businesses, but also large 
international corporations, joint ventures, etc. 

Agency theory assumes divergence of interests between owners and managers because of 
the separation of ownership from control. Managers pursue their self-interests (Jensen and 
Meckling, 1992), which creates the potential for management's opportunism and leads to 
agency costs. Hence, agency theorists proposed mechanisms that can protect shareholders 
against management's opportunism. 

In publicly listed firms, governance is mostly formal (contractual), whereas in privately- 
held firms, governance becomes relational (Mustakallio et al., 2002). Hence, the findings 
on corporate governance in publicly traded firms cannot be simply applied to privately-held 
firms. 


380 



Moreover, it can be assumed that privately-held companies are also heterogeneous 
regarding governance mechanisms. Firms with a smaller number of owners, especially 
those owned by the same family, will rely more on informal (relational) governance 
mechanisms than firms with more dispersed ownership (Nordqvist et al., 2014; Uhlaner et 
al., 2007). It is no wonder that recent authors emphasized the need for studying the 
owning groups in corporate governance. This need is even more important when we realize 
that business-owning groups are a worldwide phenomenon; according to Uhlaner (2008), 
excluding publicly-traded firms, nearly half of all firms are owned by two or more people. 

When multiple owners are present in a firm, they become a social group of people who 
"are aware of, interact with, and influence each other" (Uhlaner, 2008). The dynamics of 
owning group is assumed to affect the behavior of firms and their performance. Due to 
data unavailability, it is extremely difficult to study the dynamics of owning groups per se; 
however, existing databases allow for studying the effect of number of owners on various 
dimensions of financial performance. The goal of this paper is to explore the effects of the 
number of shareholders on financial ratios (profitability, liquidity, asset management and 
debt use) of Czech privately-held firms. 

In past studies, the number of owners has often been used as a measure of ownership 
dispersion or firm size. The academic literature presents several findings on financial 
characteristics of single-owned firms and firms with multiple owners. 

As to the relationship between the number of shareholders and profitability, the literature 
presents inconsistent evidence. A larger number of owners may result in higher agency 
costs, but at the same time, profit maximization may require a diffused ownership structure 
(Demsetz, 1983). Steijvers et al. (2006) found that in family firms, the number of owners 
had a positive effect on performance if the largest shareholder has an ownership share 
between 45% and 60%. On the other hand, a later study by Lappalainen and Niskanen 
(2012) found that an increase in the number of owners reduced firm profitability. 
Performance may also be measured using asset management ratios, such as asset 
turnover. This financial ratio has often been used as an inverse proxy for agency costs 
(Singh and Davidson, 2003; Fleming et al., 2005). In this context, Florackis (2008) found 
that larger UK firms had a lower asset turnover than small firms. 

As the ownership becomes dispersed, the free-rider problem can occur. While few 
shareholders will have a strong incentive to incur the costs of management monitoring, in 
larger owning groups, individual shareholders will be less active. Limited monitoring will 
result in higher agency costs (Ang et al., 2000). Flence, we expect that increasing agency 
costs will result in worse performance, in particular: 

HI: The number of owners negatively affects profitability. 

H2: The number of owners negatively affects asset turnover. 

Dalbor et al. (2004) found that the number of owners was positively associated with the 
amount of total debt in small restaurant firms. Similarly, Newman et al. (2013) found that 
single-owner SMEs had a lower propensity to take on total debt than SMEs with multiple 
owners. The idea that firms with multiple owners use more debt financing can be justified 
by several reasons. First, larger firms are more likely to have better access to external 
financing. On the other hand, smaller firms without formal governance mechanisms are 
likely to rely on internal financing (Young et al., 2008). Second, using increasingly more 
debt increases the risk of financial distress. Small firms are often more averse to risk, 
because their personal wealth, as well as the wealth of their owners' families, is directly 
connected to the success of their firm; also, small business owners want to avoid the loss 
of control over their firms (Mishra and McConaughy, 1999). Flence, we hypothesize that: 

H3: The number of owners positively affects the level of debt. 

We found no study evaluating the effect of the number of owners on firm liquidity (the 
ability to settle short-term liabilities). Flowever, it can be assumed that larger firms, which 
are more likely to have multiple owners, are less risk-averse (Misra et al., 2005); a more 
aggressive financial policy can lead to keeping less amount of liquid assets, thus making 
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firms with muitipie owners adopt a riskier, but potentiaiiy more profitabie position. 
Therefore, we expect that: 

H4: The number of owners negatively affects liquidity. 

As far as we know, no simiiar study has been carried out in the Czech Repubiic. Severai 
authors focused^ on the reiationship between ownership concentration and performance 
(Konecny and Castek, 2016; Machek and Kubfcek, 2018). In this paper, we are not 
interested in the effects of the amount of stock owned by individuai investors, but in the 
number of owners, which is a straightforward indicator of the size and compiexity of owning 
groups. 

The rest of this paper is structured as foiiows. We present the methodoiogy and data used 
in this study. Then, we present and discuss the resuits. Finaiiy, conciuding remarks are 
presented. 

2 Data and Methodology 

To get finandai data on privateiy-heid firms, we used the Bureau van Dijk's Amadeus 
database. We seiected aii Czech iimited iiabiiity firms (s.r.o.) with one or more known 
sharehoiders, and with known data on the reievant finandai ratios. To eiiminate 
subsidiaries of foreign firms, we seiected oniy firms iocated in the Czech Repubiic, who are 
owned by one or more named individuais or famiiies, owning together between 50% and 
100%. The finai sampie contains 28,972 firms and financiai data for 2014-2016. Tabie 1 
presents the industry affiiiation of firms in the sampie. 


Table 1 Industry Affiiiation of Firms in the Sampie 


Industry name (abbreviated) 

Number of 
firms 

Relative 

frequency 

Agriculture, forestry, fishing, mining, quarrying 

812 

2.80% 

Manufacturing 

4,747 

16.38% 

Electricity, gas, steam, air conditioning, water 
supply, sewerage, waste management 

437 

1.51% 

Construction 

3,527 

12.17% 

Wholesale and retail trade; repair of motor 
vehicles and motorcycles 

7,539 

26.02% 

Transportation and storage 

1,091 

3.77% 

Accommodation and food service activities 

766 

2.64% 

Information and communication 

1,295 

4.47% 

Real estate activities 

1,611 

5.56% 

Professional, scientific and technical activities 

3,978 

13.73% 

Administrative and support service activities 

838 

2.89% 

Other 

2,331 

8.05% 

Total 

28,972 

100.00% 


Source: Own analysis based on Bureau van Dijk's Amadeus database 


To test the effect of the presence of multiple owners on financial performance, we employed 
correlation and linear regression analysis performed in Stata 14. 

There are four models with four explained variables: 

• Return on equity (net income over shareholder's funds) as a measure of 
profitability. 

• Asset turnover (total sales over total assets) as a measure of asset management 
efficiency. 

• Gearing (liabilities over equity) as a measure of financial leverage (level of debt). 

• Current ratio (current assets over current liabilities) as a measure of liquidity. 

The main explanatory variable is the number of owners. Besides that, we control for 
industry affiliation using eleven dummy variables (since financial characteristics differ 
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across industries). The analysis also controls for firm size as measured by the natural 
logarithm of total assets (to capture size-related effects such as returns to scale), and firm 
age since the date of incorporation (to capture maturation effects). 

Standard regression diagnostics were applied. Possible multicollinearity has been evaluated 
using the variance inflation factors (VIF). However, no serious issues have been found. In 
all four models, means of residuals are very close to zero. Because according to the 
Breusch-Pagan test, the models are heteroskedastic, we used regression with robust 
standard errors. Finally, according to the Durbin-Watson test, there is no evidence of 
autocorrelation in our data. 

It also makes sense to compare sole proprietorships (firms owned by a single shareholder) 
with firms owned by two or more shareholders. For this purpose. Student's t-test with 
unequal variances was used. 

3 Results and Discussion 

Table 2 present the descriptive statistics for the individual dependent and independent 
variables. 


Table 2 Descriptive Statistics 



Mean 

Standard 

deviation 

Number of owners 

1.752 

1.370 

Firm age 

12.994 

7.147 

Firm size (In of total assets) 

5.166 

1.705 

Return on equity (ROE) 

16.114 

35.252 

Asset turnover (AT) 

5.674 

12.825 

Current ratio (CR) 

5.317 

7.887 

Gearing (GE) 

47.281 

95.804 


Source: Own analysis based on Bureau van Dijk's Amadeus database 


As to the number of owners, there are 15,187 sole proprietorships, 9,620 firms are owned 
by two owners, and 2,623 firms are owned by three owners. Many firms are also owned 
by four owners (883), five owners (309) and six owners (115). The number of firms owned 
by more than six owners is rapidly decreasing. 

Table 3 present the Pearson correlation coefficients between the dependent and 
independent variables. The correlation analysis suggests there is a negative bivariate linear 
relationship between the number of owners and firm age and size (both significant at the 
0.01 level), but also a negative relationship between the number of owners and profitability 
and asset turnover (significant at the 0.01 level). No significant correlation between the 
number of owners and liquidity/use of debt has been found. 


Table 3 Correlation Matrix 



Owners 

Age 

Size 

ROE 

AT 

CR 

GE 

Owners 

1 







Age 

.181** 

1 






Size 

.061** 

.361** 

1 





ROE 

-.015** 

-.149** 

.067** 

1 




AT 

-.040** 

-.089** 

-.041** 

.016** 

1 



CR 

-.007 

-.019 

-.168** 

-.036** 

-.159** 

1 


GE 

.002 

-.051** 

.170** 

-.019** 

.065** 

-.122** 

1 


Note: ** - significant at 0.05, Owners = number of owners, Age = firm age, Size = firm size, ROE 
= return on equity, AT = asset turnover, CR = current ratio, GE = gearing 
Source: Own analysis based on Bureau van Dijk's Amadeus database 


Table 4 displays the regression results for four models with different response variables. 
The results support the hypothesis that the number of owners in a firm has a negative 
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effect on asset turnover (significant at the 0.05 ievei). Contrariiy to what we expected, 
return on equity, current ratio and ievei of debt seem to be unaffected by the number of 
owners. 


Table 4 Regression Resuits 


Dependent variable 

Return on 
equity 

Asset 

turnover 

Current 

ratio 

Gearing 

Intercept 

10.185** 

67.653** 

9.272** 

43.314** 

Number of owners 

.029 

-.139** 

.057 

-.793 

Size 

3.160** 

-.188** 

-.821** 

11.199** 

Age 

- 922 ** 

-.159** 

.052** 

-1.696** 


Note: - significant at 0.1, - significant at 0.05. 

Industry dummies are not displayed. 

Source: Own analysis based on Bureau van Dijk's Amadeus database 


To compare firms with one owner with firms with multiple owners. Table 5 displays the 
results of Student's t-test with unequal variances. There are 15,187 firms with one owner 
and 13,785 firms with multiple owners in the sample. Significant differences have been 
found in terms of asset turnover and current ratio (in both cases, firms with one owner 
exhibit a greater mean than firms with multiple owners). Single-owned firms also used less 
debt, but the result was not statistically significant. 


Table 5 Results of Student's t-test 



Mean 

t statistic 


Single-owned 

Multiple-owned 



firms 

firms 


Return on equity (ROE) 

16.330 

15.877 

1.092 

Asset turnover (AT) 

6.038 

5.273 

5.073*** 

Current ratio (CR) 

5.554 

5.055 

5.374*** 

Gearing (GE) 

46.672 

47.953 

-1.136 


Note: - significant at the 0.01 level, two-tailed significance 

Source: Own analysis based on Bureau van Dijk's Amadeus database 


To summarize the results, we found convincing evidence that the number of owners 
negatively affects asset turnover (H2). Not enough evidence on the effects of number of 
owners on profitability (HI), debt use (H3) and liquidity (H4) has been found. 

The results support the hypothesis that agency costs increase along with the number of 
owners. This can be explained by the occurrence of the free-rider problem (Ang et al., 
2000), which means that when the number of shareholder increases, the individual 
shareholders become less active and are unwilling to carry the costs of management 
monitoring. As a result, the asset turnover will decrease. This finding, however, does not 
apply to return on equity. Although the mean ROE of single-owned firms was higher, the 
difference is not statistically significant. It may also be that ROE is actually not a good 
inverse measure of agency costs; several authors considered them to be different 
constructs (see e.g. Lins et al., 2010). 

Our results failed to support the hypotheses H3 and H4. The number of owners does not 
directly affect liquidity of firms and their use of debt. A higher use of debt can be attributed 
rather to the firm size (larger firms have better access to external finance) rather than to 
the number of shareholders. 

However, it seems that single-owned firms are empirically different from firms with 
multiple owners as such, but the very number of owners does not play a significant role. A 
greater risk aversion of firms with a one owner is manifested in greater liquidity of such 
firms. Keeping more liquid assets acts as a "financial pillow" and reduces the risk of 
financial distress. 
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However, this study also has limitations. In the Czech Republic, only few privately-held 
firms have a large number of owners. The groups of firms corresponding to individual 
numbers of shareholders are disproportional in terms of size. For example, only one firm 
had 24 shareholders, and no firm had 29 shareholders. These data issues reduce the 
possibilities of statistical inference, since the information about the group means is 
distorted. A larger number of observations for various groups of firms could provide more 
reliable results. We also had to rely on the credibility of data extracted from the BvD 
Amadeus Database. However, this database has been used my many other authors in their 
research. 

4 Conclusions 

The goal of this paper was to explore the effects of the existence of multiple owners of 
financial performance of Czech privately-held firms. The results support the hypothesis 
that the number of shareholders negatively affects asset management efficiency. However, 
no significant effect of the number of owners on return on equity, liquidity and debt use 
has been found. Instead, we argue that single-owned firms are different from firms with 
multiple owners, as they tend to employ more liquid assets to reduce the financial risk. 

However, further research is needed in this area. Some authors, such as Chrisman et al. 
(2004), emphasized the need for measuring not only economic (financial), but also 
noneconomic performance (the achievement of noneconomic goals, such as the firm 
reputation, contribution to society, but also family-centered goals in family firms). 
Moreover, future research should address the question how exactly the owning group 
dynamics (such as shared vision, commitment to the organization, quality of relationships) 
affects the performance of firms and what are the antecedents and the driving mechanisms 
of these effects. 
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Abstract: Our study is aimed at evaiuation of spatiai inequaiity in ownership and activity 
of commerciai banks of Russian Federation in 2001-2016. The ievei of interregionai 
inequaiity in banking sector was assessed for its assets, financiai resuits, attracted deposits 
and provided ioans, which were caicuiated both per capita and as their ratio to GRP of 
regionai economies. To eiiminate the effect of price ievei on the variabies in time series we 
determined their reai vaiues using the cumuiative GRP-defiator indices. The inequaiity in 
spatiai distribution of assets, iiabiiities and financiai resuits of banking sector was evaiuated 
by means of the weighted coefficients of Gini and variation and tested for p- and o^types 
convergence. We found significant growth of the spatiai concentration of ownership and 
management of assets in Russian banking sector accompanied by iow and cyciicai 
concentration of financiai resuits (net profits) within the sector, which meantime increased 
noticeabiy iast year. At the same time, banking activity demonstrated much iower and 
sometimes diminishing regionai disparities. First of aii, we observed decrease in spatiai 
inequaiity in the ievei of iending to enterprises and popuiation, and the both types of 
convergence were proved for them. This trend was opposite to the growth of interregionai 
disparities in the average personai deposits and aimost nii change in inequaiity of the 
deposits of enterprises. We conciuded that discrepancy between distribution of ownership 
on assets and actuai impiementation of banking activity, in combination with high interest 
rate (cost of capitai), contributed to further redistribution of financiai resources of the 
periphery in favor of the center and prevented the improvement of financiai position of 
backward regions. 

Keywords: region, banking system, unevenness, assets, convergence 
JEL codes: G21, R12 

1 Introduction 

The spatial inequality in the distribution of property and activities in the banking sector is 
a fairly new area of economic research. Previous studies in the field of spatial economics 
and new economic geography focused mainly on interregional inequality in GDP, 
employment, incomes of the population etc. 

Studies of the banking sector's spatial location have been less common and usually 
concerned the analysis of expansion of global banks and crowding out of domestic banks 
in regions (Lee and Eun-Joo, 2017), or the processes of convergence of various countries' 
financial markets (Ni^oi and Poche, 2016). Some researchers also investigated influence of 
financial deepening and banks development on regional economic growth (Hasan et al., 
2009; Belke et al., 2016; Asteriou and Spanos, 2018) and income inequality (Haan and 
Sturm, 2017; D'Onofrio et al., 2017). Other scientists examined relationships between 
convergence in the banking sector and indicators of economic development. Thus, testing 
of the Turkish regions for conditional |3-convergence (Birkan and Akdogu, 2016) did not 
provide evidence that alignment of regional financial imbalances led to an evening-out of 
regional gross value added per capita. 

A number of studies were dedicated to analysis of the spatial distribution of the Russian 
banking sector's activity, its causes and consequences. For example, (Malkina, 2017) used 
various indices for assessment of spatial inequality in the banking sector of Russia, which 
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allowed to determine the level and dynamics of interregional disproportions in provision of 
Russian regions with banking services. Other authors (Ageeva and Mishura, 2017) analyzed 
the determinants of the level of development of regional banking systems in Russia and 
obtained evidence that it was affected by both economic and institutional factors, such as 
the republican status, distinctive national and ethnic characteristics and degree of regional 
authorities' independence. The researchers also distinguished regional, multi-regional and 
federal banks with extended branch network in Russia and explored their competitive 
advantages and weaknesses (Rykova et al., 2017). In the work by (Valiullin and 
Merziyakova, 2011) the authors concluded that the territorial expansion of Moscow and 
other large banks contributed to the development of competition in the Russian banking 
sector. 

The aim of our current study is to evaluate the degree of interregional unevenness in the 
distribution of assets, profits, loans and deposits of population and enterprises in the 
banking sector of Russia in dynamics, to test all these parameters for sigma- and beta- 
convergence and to compare inequality in distribution of the property and management 
and the actual implementation of banking activities in Russian regions. We expect that this 
study should shed light on the dynamics and conservation of regional imbalances in the 
Russian banking sector. 

2 Methodology and Data 

Our study is based on the official data provided by the Central Bank of Russia embracing 
the indicators of activity of all credit institutions (banks and their branches) in 80 Russian 
regions in 2001-2016. The analysis also involved the data of the Federal State Statistics 
Service of Russian Federation on the average population, gross regional product (GRP), 
GRP's volume and deflator indices for Russian regions in the period reviewed. 

We studied two types of spatial distribution of banking activity. The first type of spatial 
distribution, related to property and general management in the banking system, was 
assessed on the basis of the data on banks registered in the regions, including value of 
their assets, net financial results (profits less losses), deposits and loans. The second type 
of spatial distribution, concerned the actual implementation of banking activities, including 
attracted deposits and issued loans, was evaluated on the basis of information on all credit 
institutions operating in the given territories: the headquarters and branches of banks 
registered in the regions and the branches of other banks headquartered in other regions. 
This type of distribution covers activities of both regional banks and cross-regional banks. 

Since the economies of Russian regions differ significantly in scale, the level of banking 
activity in Russian regions was determined on the basis of relative indicators, such as: the 
ratio of annual personal deposits or loans to the average population of the regions; the 
ratio of assets, financial results, annual deposits or loans provided to enterprises to GRP of 
the regions. To eliminate the influence of the inflation factor, the procedure for deflating 
the nominal variables was carried out using the cumulative GRP deflator indices. Stock 
variables, determined on a certain date, were transformed into flow variables by calculation 
of their chronological mean values in the correspondent years. 

The interregional inequality of bank assets and profits, deposits and loans was measured 
using two indices: 

- the Gini coefficient (based on M. Brown formula): 

G = i-'Zp,{X,_,+X,), (1) 


where yO, - the share of i-th region in total population of country (for indicators related to 
population), or the share of i-th region in the total real GRP or assets (for indicators related 

to legal entities); =^x,. - the cumulative share of regions from the 1st to the i-th in 
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total value of indicator (loans, deposits, assets or profits), provided that all the regions are 
ranked in ascending order of its per capita or relative value y,, 


and X,. =p.y.j^^p.y .; 

- the coefficient of variation: 

CV = ji^p.(y.-py L, 


-Jp 


( 2 ) 


where p - the country average of y,, and = coefficient was also used for 

testing banks activities in the regions for sigma-convergence. 

For the purpose of testing the banks activities in the regions for beta-convergence, we 
used the procedure proposed by (Baumol, 1986) and then developed in (Barro and Sala-i- 
Martin, 1992). This approach involves the construction of a spatial dependence of the 
average annual growth rate of the examined indicator on its initial value: 

piyiT / T,o) = A + A • HyJ + , (3) 

where y,.o - per capita or relative value of correspondent indicator in i-th region in the 

initial year of the study, t=0; - its value in the final year of the study, t=T; T - total 

number of years in time series; - residuals of the model. 

The above equation can also be written in the following form: 

{yiT^yioV =/^o-yJ" (4) 

where and M, =exp(£-;). 

The inverse relationship in this test confirms the existence of p-convergence, that is, the 
catching-up of the backward regions with advanced regions by the examined parameter. 

3 Results and Discussion 

First of all, we should outline some relevant trends in the banking sector of the Russian 
Federation in the studied period. One of these trends was a sharp reduction in the number 
of banks, which was caused by the recession in economy and the tightening of banking 
regulation in Russia. At the beginning of 2001, there were 1311 credit institutions 
registered in various regions of Russia, and 3973 branches of credit institutions, of which 
1095 were located in the same regions as their headquarters. Thus, in 2001 the share of 
own credit institutions in the regions accounted for 47.1% of all operating institutions. In 
early 2017, the number of registered credit institutions in the regions decreased to 623, 
the number of their branches - to 1098, of which 124 were located in the regions of the 
headquarter organizations. Thus, over 16 years the share of own credit institutions in the 
regions decreased to 43.4%, i.e. by 3.7 percentage points. 

Another important trend was the expansion of Moscow banks in the regions. Flowever, the 
crisis phenomena and tightening of regulation affected these banks as well. Some of large 
federal banks, in order to optimize activities, closed a part of their regional branches. 
Flowever, on average this did not reduce the share of the banking market serviced by 
Moscow banks. Table 1 demonstrates the processes of concentration of banks and their 
assets incorporated in Moscow in comparison with other economic indicators of the capital 
city. 
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Table 1 The Share of Moscow in Some Economic Indicators, % 



2001 

2004 

2007 

2010 

2013 

2016 

Total population 

7.0 

7.4 

7.8 

8.0 

8.4 

8.6 

Total GRP 

20.0 

19.5 

19.3 

17.7 

18.9 

18.5 

Number of registered banks* 

n/a 

50.3 

49.9 

49.3 

51.7 

52.2 

Managing banking assets* 

n/a 

83.9 

84.4 

86.1 

88.8 

90.6 


Note: *at the beginning of year 

Source: author's own calculations based on the data officially provided by the Bank of Russia and 
the Federal State Statistics Service of Russian Federation 

Now we can proceed to analysis of the levels of two types of spatial inequality in the Russian 
banking sector measured by means of the formulas 1-2. 

Figure 1 with an embedded table represents the results of calculation of the Gini coefficient 
of interregional inequality for the indicators of banks registered in the regions. First of all, 
this figure demonstrates a high level of interregional differences in the distribution of 
property of bank assets. Moreover, for the deposits and loans of both population and 
enterprises, this inequality appeared to be even higher than for all assets on average. 
Among them, the maximum level of spatial inequality was observed for the personal 
deposits per capita, attracted by home regional banks, the minimum level - for the ratio of 
corporate loans to GRP provided by these banks. 

The growth of inequality indices of all examined variables evidenced the concentration of 
property in the banking sector of Russia. Thus, the unevenness of assets distribution 
relative to GRP increased by 9.3% for 14 years, whereas the interregional inequality in the 
per capita loans provided by regional banks to population increased by 18.1% for 13 years. 
For banks registered in the regions, a minimum increase in inequality in 2003-2016, 
namely 2%, was observed for personal deposits per capita. 

Figure 1 Interregional Inequality in Liabilities and Assets of Banks Registered in Regions 



Source: author's own calculations based on the data provided by the Central Bank of Russia and 
the Federal State Statistics Service of Russian Federation (FSSS) 


At the same time, very interesting data were obtained for spatial inequality of the ratio of 
net financial results to bank assets (the so called return on assets). The interregional Gini 
coefficient of this indicator was moderate until recently, although highly fluctuating, but it 
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soared up in 2016. Moreover, we identified two cycies of regionai banks inequaiity in ROA 
within the period of 2003-2016. The first cycie, covering 2003-2010, reached a bottom 
point in 2006 (when G=0.026), which separated the downward and upward waves, and 
had a peak in 2010 (when G = 0.116). The second cycie, iasting during 2010-2016, reached 
a minimum in 2012 (G=0.038) and showed a maximum in 2016 (G=0.458). However, 
more than 83% of the four-year growth occurred in the iast year under study, when the 
crisis in Russian banking sector advanced. 

Figure 2 shows the resuits of caicuiation of the Gini coefficient for spatiai inequaiity of 
actuai banking activity in Russian regions. This activity embraces the performance of both 
regionai banks and their home branches and subsidiaries of cross-regionai banks registered 
in other regions, among which the dominant roie beiongs to Moscow banks. The 
comparison of figures 1 and 2 discovers a more even distribution of attracted deposits and 
provided ioans in the regions than their distribution according to the piace of banks 
incorporation. Moreover, in contrast to the observed increase in the concentration of 
banking assets ownership, the iocation of banking activity demonstrated a reduction in 
regionai disparities. 

This tendency was mainiy reiated to the average ioans to popuiation, for which the 
interregionai Gini coefficient deciined by 63% during the period under review. To a iesser 
extent, it manifested itseif for the ievei of ioans to firms, which interregionai Gini coefficient 
diminished by 24.3%. For these types of assets, the coefficient of variation decreased by 
67.1% and 31.3% respectiveiy, which proved the significant sigma-convergence of Russian 
regions in terms of iending. 

For the ioans to both popuiation and enterprises, the hypothesis of the beta-convergence 
was aiso confirmed. The dependence between the ievei of ioans to popuiation in 2001 and 
the rate of its growth in 2001-2016 in Russian regions was described by a function with a 
negative siope: 

1 A y A 

— ln(T,T / T,o) = 0.1869- 0.0494- ln(y.J . y.^ / v.„ = 1.2055 • v. = 0.912 . 

15 (0.0027) (0.0017) j 


Figure 2 Interregionai Inequaiity in Actuai Banking Activity 



Source: Author's own calculations based on the data provided by the Central Bank of Russia and 
the Federal State Statistics Service of Russian Federation (FSSS) 


This confirms approaching of backward regions to advanced regions on average in terms 
of the issued loans per capita. Indeed, the highest growth rates of the personal loans per 
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capita were observed exactly in the regions with their lowest initial levels, namely in the 
North Caucasian republics of Chechnya (where they increased 22067 times over 16 years) 
and Ingushetia (224.5 times), the southern border republics of Kalmykia (76 times) and 
Tyva (71 times), as well as in the Far Eastern republic of Sakha-Yakutia (75 times). On the 
contrary, the lowest growth rate of personal loans per capita (6.4 times) was found in 
Moscow, which used to be among the leaders by this indicator in 2001 and ranked second 
after the Magadan Region. 

The relationship between the level of loans to enterprises in 2001 and its growth rate for 
2001-2016 was slightly weaker, compared to that for loans to population, but also 
significant and negative by sign: 

—ln(y,j^/y,o) = -0-0708-0.0589-ln(y,J ; [ v.^/y,ol = 0.9317- ; 7?' =0.698. 

15 (0.0126) (0.0044) j 

The largest increase in loans to enterprises was again indicated in the subjects of the North 
Caucasus Federal District - the Chechen (250 times) and the Karachay-Cherkess republics 
(16 times), and the subjects of the Volga Federal District - the republics of Mordovia (25 
times) and Mari El (17 times). In 2001, these regions also demonstrated one of the lowest 
levels of lending to enterprises. Flowever, the growth rates of corporate loans in backward 
regions turned out to be scattered, that can be attributed to the specifics of their economic 
structure, spatial location and institutional environment. It should also be noted that in 7 
out of 80 regions the level of corporate loans even declined, and in all of them, with the 
exception of the Komi Republic, the initial level of lending was relatively higher than the 
national average. 

For the deposits of both population and firms attracted in the regions, the level and 
dynamics of spatial inequality turned out to be fundamentally different. First of all, the 
interregional inequality of bank deposits noticeably exceeded interregional inequality of 
bank loans across the time. Flowever, similar to loans, the spatial inequality of corporate 
deposits significantly surpassed the spatial inequality of personal deposits. Furthermore, 
unlike loans, which demonstrated regional convergence, regional disparities in the 
population's per capita deposits increased on average (according to the Gini coefficient, by 
12.8%), and regional differences in the level of corporate deposits almost did not change. 
Meanwhile, according to the coefficient of variation, interregional inequality for both types 
of deposits increased (by 22.1% for personal deposits and by 11.7% for corporate 
deposits). This testifies existence of the sigma-divergence of Russian regions in terms of 
deposits. 

Despite the evidence of a general divergence of Russian regions in terms of attracted 
deposits, the correspondent test confirmed the existence of beta-convergence for personal 
deposits. Indeed, the relationship between their level of 2001 and its average growth rate 
in 2001-2016 can be expressed by the functions: 

1 A /a 

—My^r I T,o) = 0.1688- 0.0424- ln(y. ) . v.^ / v.„ = 1.1838 - ; R" = 0.8759 . 

15 (0.0028) (0.0018) j 

The largest increase in deposits was again observed in the regions with their lower initial 
levels: in the republics of Chechnya, Ingushetia, Kabardino-Balkaria (all are the subjects 
of the North Caucasus Federal District) and in the Altai Republic (located in the Siberian 
Federal District). The smallest growth of personal deposits per capita (1.9 times) was 
observed in the Magadan Region, which was ranked first by this indicator in 2001. For 
corporate deposits, the beta-convergence was not confirmed. 

The revealed mismatch between sigma- and beta- convergence for deposits of population 
is consistent with findings by other researchers who discovered a similar phenomenon in 
other spheres (Young, Fliggins, Levy, 2008; Dvorokova, 2015). 

Figure 2 also shows the change in regional unevenness of net per capita deposits of 
population (deposits minus loans) and net relative loans of enterprises (loans minus 
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deposits ratio to GRP). For net deposits of popuiation the inequaiity initiaiiy increased, 
peaked in 2007, and then deciined. Eventuaiiy, it increased by 11.1% according to the Gini 
coefficient and by 17.5% according to the coefficient of variation. For net ioans to 
enterprises the inequaiity changed cyciicaiiy and uitimateiy decreased by 33.7% according 
to the Gini and by 38.5% according to the CV. In addition, the tests evidenced the absence 
of beta-convergence for both net personai deposits and net corporate ioans. 

Thus, we found a discrepancy between growing disparities in the regionai distribution of 
ownership of bank assets and reducing disparities in provision of Russian regions with 
banking services, primariiy iending. At the same time, the average gap between regions in 
the ievei of corporate deposits did not decrease. Besides, the gap of regions in the average 
personai deposits even widened, aibeit these deposits were redistributed in space in favor 
of poor regions. 

Fiow can we expiain the discrepancy? In our view, one of the reasons of this phenomenon 
is the high reai interest rate, which iargeiy contributes to the preservation of finandai 
backwardness of regions - net debtors and supports further improvement of the position 
of regions - net creditors. Moreover, the redistribution of property rights of finandai 
resources in favor of federai banks ieads to redistribution of banks' incomes and risks in 
this direction as weii. 

4 Conclusions 

Our study is dedicated to comparative anaiysis of interregionai inequaiity in ownership and 
management of banking assets, on the one hand, and impiementation of actuai banking 
activities, on the other hand. For this purpose we evaiuated inequaiity in spatiai distribution 
of banking assets, profits, deposits and ioans to popuiation and enterprises reiativeiy to 
distribution of popuiation, GRP and banking assets in regions. The interregionai inequaiity 
was assessed for both credit organizations incorporated on a certain territory and credit 
organizations operated there. The ievei of spatiai inequaiity was evaiuated in dynamics by 
means of the weighted Gini coefficient and the coefficient of variation and tested for sigma- 
and beta-convergenee using the technique deveioped by Baumoi and Barro & Saia-i-Martin. 

As a resuit, we found a significant increase in the spatiai concentration of ownership and 
asset management in the Russian banking sector and the growing expansion of Moscow 
banks to other regions. Meanwhiie, these processes were accompanied by the aiignment 
of actuai banking activities in the regions. The difference between the ievei of borrowing 
of enterprises and the popuiation from the banking system has significantiy reduced, and 
for corporate and personai ioans both types of regionai convergence were confirmed. On 
the contrary, the deposits of popuiation per capita demonstrated an increase in 
interregionai imbaiances. Fiowever, the sigma-divergence of regions by personai deposits 
was accompanied by their beta convergence by this type of iiabiiities. Further, the deposits 
of enterprises showed oniy sigma-divergence, according to the coefficient of variation. 
Uitimateiy, we came to the conciusion that the opposite tendencies in the distribution of 
property and actuai activity in the banking sector, combined with a high reai interest rate, 
couid iead to a further redistribution of the finandai resources of the periphery in favor of 
the federai center and prevent the equaiization of finandai conditions of Russian regions. 
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Abstract: For many years, a progressive globalization process has been observed, which 
translates into an increase in interdependencies between world economies. This growing 
level of interdependence affects the functioning of economies significantly. The greatest 
impact of mutual connections can be observed on the world capital markets. Therefore, 
the issue of the identification and measurement of market risk becomes an important 
problem related to the functioning of capital markets. Value at Risk is a metric that allows 
the risk of loss for selected assets to be assessed. The research objective of this article is 
to assess the quality of Value at Risk applied to measure the risk of the DJIA, DAX, and 
FTSE stock indices. The VaR estimation was carried out in the time period 2000-2012, 
where the DCC-GARCH model with the conditional Student's t-distribution was used. To 
evaluate VaR quality, the backtesting procedure was used, within which we used the Juc, 
Jind, and Jcc tests. 

Keywords: capital market, value-at-risk, backtesting, DCC-GARCH model, conditional 
variance 

JEL codes: G15, C58 

1 Introduction 

A progressive globalization process has been observed since the 1990s. This translates into 
an increase in interdependence between world economies and their respective markets. 
This phenomenon is becoming a significant factor affecting the efficiency of financial and 
banking systems in providing capital for growth of real sphere (Meluzin et al., 2017; 2018a; 
2018b; Kubiszewska, 2017; Balcerzak et al., 2017; Gavurova et al., 2017; Dusatkova et 
al., 2017, Dvorsky et al., 2017; Ivanova, 2017). Therefore, it translates into countries' 
competitiveness and socio-economic situation (Cheba and Szopik-Depczyhska, 2017; 
Zygmunt, 2017). 
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The potential instability of international financial markets, which can be the result of these 
interdependencies, can have especially strong and negative influence for lower developed 
economies, which can suffer from rapid capital flows even in the case of effective national 
governance, or prudent fiscal and monetary policy (Sanusi et al., 2017; Mihokova et al., 
2017; Simionescu et al., 2017; 2018) 

The most dynamic growth as well as the variability of mutual dependencies can be observed 
in the case of financial markets, which is confirmed by the empirical research (Heryan and 
Ziegelbauer, 2016; Cevik et al., 2017; Faidzihski et al., 2017; Pietrzak et al., 2017a; 
Vukovic et al., 2017). The identification and measurement of market risk resulting from 
the links between markets is an important indication for domestic decision-makers 
representing various financial institutions (Khan et al., 2016; Navid and Shabantaheri, 
2017; Ahmed et al., 2018). Therefore, the issue of market risk management becomes a 
significant problem related to the functioning of capital markets. The greatest risk of loss 
relates to those assets that are listed on capital markets, where their capitalization is 
systematically increasing (Meluzin and Zinecker, 2016). 

Value at Risk is a metric that allows the risk of loss for selected assets to be assessed. The 
major research objective of the proposed article is to assess the quality of Value at Risk 
applied to measure the risk of the DJIA, FTSE, and DAX stock indices. The VaR estimation 
was carried out in the time period 2000-2012, where the DCC-GARCH model with the 
conditional Student's t-distribution was used. To evaluate VaR quality, the backtesting 
procedure was used, within which we used the Juc, Jind, and Jcc tests. 

2 Methodology and Data 

The Value at Risk (VaR) metric is commonly used to assess risk for financial institutions 
(Smolovic et al, 2017). The risk assessment concerns the financial assets held and, in 
accordance with the determined VaR, the institution must make appropriate reserves to 
secure potential losses. This means that Value at Risk belongs to the group of risk 
measures. VaR estimation is performed based on the knowledge of the distribution of 
returns of selected financial asset and allows determining the probability of loss occurrence. 
Determining the distribution parameters is a challenging task due to the volatility of the 
variance heteroscedasticity and due to the occurrence of interdependencies between 
markets and assets. Suitable modelling of returns distribution can be performed using the 
DCC-GARCH model (see Szumilo etal., 2018; Zinecker et al., 2016; 2017), which is defined 
by means of the following formulas: 


Yt 

= +Rt. Tit|f^t-i~t(0,Ht),Ht = DtRtDt 

(1) 

Dt' 

= diag{H^}, 

(2) 

Hj,, 

t = 0)1+ + PiHit-i 

(3) 

Et 

= 

(4) 

Rt 


(5) 

Qt 

= ft + a£t_i£(_i + fcQt_i,n = R(1 — a — b), 

(6) 


Y, - multivariate process of returns, t - conditional t-distribution with v>2 degrees of 
freedom, ji, - the vector of conditional means of returns, H, - the conditional covariance 
matrix, //, , -/-th equation of the conditional mean, /i, , - the conditional variance equation 
for /-th returns, where / = 1,...,A^, Mi.auPi the parameters of the conditional variance 
equation, R, - conditional correlation matrix, Q, - quasi correlation matrix, R- the 
unconditional covariance matrix of the standardize errors which can be estimated or set as 
R = ^2]Li£t£tA the parameters of the conditional correlation equation. 

Aielli (2009) shows that the estimation of R as the the empirical covariance matrix is 
inconsistent. So, we decided to estimate the unconditional covariance matrix. 
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Value-at-Risk (VaR) is a commonly used risk measurement technique. It can be applied to 
assess the probability of an asset loss, where different levels of probability and of the 
potential loss are assumed. Value at Risk can be defined as the amount of loss of an asset 
(portfolio) whose probability of reaching or exceeding it in a given time interval is equal to 
a given tolerance level. If the quantile of the distribution of the value of the asset (portfolio) 
r„ is determined using the formula below: 

P(C < C„) = a (7) 

then Value at Risk can be defined as follows: 

VaR = -r„Co, (8) 

where r is the return, Q is the initial value of the asset (portfolio), and a is the 
tolerance level (see: Dowd, 2005). 

Within the first step of the procedure of VaR estimation we need to assume the distribution 
of the asset returns. The decided to estimate the DCC-GARCH model, and then use the 
parameter estimates to compute VaR. The use of the DCC-GARCH model allows taking into 
account the autocorrelation of returns and the properties of the variance heterogeneity in 
the form of autocorrelation of returns squares, as well as conditional correlations. Based 
on the results of the parameter estimation of the DCC-GARCH class models, VaR is 
estimated by applying the following formula: 

VaRq = -fit+i+ht+iZq (9) 

where fit+i is a one period ahead forecast of conditional mean, is a one period ahead 
forecast of conditional variance and z, is the q-quantile of conditional distribution. 

The second step of the VaR determination procedure, requires evaluating the quality of its 
estimates. After Value at Risk estimation its quality should be assessed. The VaR measure 
is tested for two properties: unconditional coverage and independence property. The first 
one assumes that the expected number of hits (cases when returns are greater than 
estimated VaR) given the assumed coverage level. The second one states that the hit 
process is independent. For this purpose the VaR estimates are compared to the 
realizations of the asset returns. In the article, in order to perform backtesting, we used 
the unconditional coverage test Juc, the test of independence Jind, and the conditional 
coverage test Jcc (Candelon et al., 2011). Candelon et al. (2011) show that the statistical 
power of these tests are greater than standard test used for backtesting. 

3 Results and Discussion 

Following the determined research objective of this article regarding the assessment of the 
quality of Value at Risk, the study will be conducted based on three stock indices, i.e., 
DJIA, FTSE and DAX. The selection of indices will allow us to solve the problem of assessing 
the risk measurement related to the functioning of the US, UK and German capital markets. 
The study was conducted in the time period 2000-2012. Logarithmic returns were used to 
estimate the DCC-GARCH model and VaR. Returns were calculated based on the levels of 
selected indices and data was obtained from the Yahoo Finance website. 

In accordance with the presented procedure for VaR estimation, in the first step the 
distribution of returns of selected stock indices should be determined. For this purpose, the 
parameter of the DCC-GARCH model with conditional t-distribution was estimated. The 
initial analysis of individual DJIA, FTSE and DAX indices indicated the correctness of the 
GARCH(1,1) model estimation for each of them. This information was used to determine 
the model specification, where the DCC-GARCH(1,1) model was adopted. Therefore, 
estimation of the model parameters was carried out and the results obtained are presented 
in Table 1. The analysis of the parameters estimates of the model indicates a good fit to 
the empirical data, which means that this model should describe the distribution of returns 
correctly. All parameters related to the conditional variance and conditional correlation 
equations were found to be statistically significant at the 5% significance level. For each of 
the equations of the conditional variance, the sum of aj + Pi is less than 1. The estimates 
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of the parameter v of the t-distribution confirms the occurrence of thick taiis in the 
distribution of the returns. 

Table 1 The Resuits of the Estimation of the Muitivariate DCC-GARCH Modei Parameters 


The conditional variance equations 

Parameter 

Estimate 

Std. error 

p-value 

(DJIA) 

0.0168 

0.0037 

0.0000 

(DJIA) 

0.0605 

0.0060 

0.0000 

A (DJIA) 

0.9312 

0.0064 

0.0000 

co^ (DAX) 

0.0114 

0.0027 

0.0000 

(DAX) 

0.0704 

0.0080 

0.0000 

A (DAX) 

0.9204 

0.0084 

0.0000 

(FTSE) 

0.0124 

0.0027 

0.0000 

«3 (FTSE) 

0.0696 

0.0073 

0.0000 

A (FTSE) 

0.9213 

0.0076 

0.0000 

V 

8.9725 

0.7264 

0.0000 

The conditional correlation equation 

Parameter 

Estimate 

Std. error 

p-value 

a 

0.0198 

0.0033 

0.0000 

A 

0.9746 

0.0054 

0.0000 

/?12 

0.5242 

0.0691 

0.0000 


0.8190 

0.0304 

0.0000 

R 23 

0.4784 

0.0728 

0.0000 


Source: own calculations. 


Therefore, it was decided to use DCC-GARCH model to estimate Value-at-Risk. The 
procedure consisted in estimating DCC-GARCH(1,1) model for last 2000 observations 
applying rolling window approach. The first model was estimated based on the initial 1000 
observations, and each subsequent model was based on the data window, shifted one-day 
session forward. In this way 2000 one-day ahead VaR forecasts were obtained. Each 
forecast is a measure of the risk of incurring a particular loss at a given probability level. 
Thus, market risk forecasts were obtained for each of the three indices. 

Then, in accordance with the assumed objective of the article, the quality of VaR obtained 
was evaluated on the basis of the backtesting procedure. The results of the binominal tests 
are presented in Table 2. The analysis of the results obtained based on the Juc, Jcc, and 
Jind tests indicates the correctness of VaR in terms of unconditional coverage and 
independence for all three indices. For most lags, there is no reason to reject the null 
hypothesis at the 5% significance level, which indicates that the VaR properties are 
appropriate for each of the tests. Only in two cases the null hypothesis is rejected, for DAX 
Jcc test and for DJIA Jind test. 


Table 2 Results for Juc, Jcc, Jind Tests for 95% Confidence Level 


Index 

Test 

Statist! 

c 

Simulated 

p-value 

Test 

Statist! 

c 

Simulated 

p-value 


Juc(p=l) 

1.3534 

0.2403 

Jind(p=l) 

0.0095 

0.7993 

DJIA 

Jcc(p=2) 

4.9370 

0.0784 

Jind(p=2) 

4.7987 

0.0216 

Jcc(p=3) 

7.2218 

0.0594 

Jind(p=3) 

6.5493 

0.0280 


Jcc(p=4) 

7.3700 

0.0764 

Jind(p=4) 

6.5811 

0.0424 
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Jcc(p=5) 

7.4074 

0.0919 

Jind(p=5) 

6.7672 

0.0519 


Jcc(p=6) 

7.4083 

0.1126 

Jind(p=6) 

6.8188 

0.0672 


Juc(p=l) 

3.8365 

0.0447 

Jind(p=l) 

0.0088 

0.8841 


Jcc(p=2) 

4.8683 

0.0817 

Jind(p=2) 

0.9527 

0.2899 

FTSE 

Jcc(p-3) 

6.4406 

0.0748 

Jind(p=3) 

3.1778 

0.1133 

Jcc(p=4) 

8.1640 

0.0631 

Jind(p=4) 

4.8119 

0.0837 


Jcc(p=5) 

9.5744 

0.0547 

Jind(p=5) 

5.7938 

0.0746 


Jcc(p=6) 

10.5593 

0.0552 

Jind(p=6) 

6.3225 

0.0838 


Juc(p=l) 

4.8896 

0.0276 

Jind(p=l) 

0.0086 

0.8951 


Jcc(p=2) 

6.5668 

0.0433 

Jind(p=2) 

1.7289 

0.1479 

DAX 

Jcc(p=3) 

8.3263 

0.0415 

Jind(p=3) 

3.7312 

0.0820 

Jcc(p=4) 

9.4476 

0.0420 

Jind(p=4) 

4.1612 

0.1009 


Jcc(p=5) 

9.8601 

0.0492 

Jind(p=5) 

4.1717 

0.1409 


Jcc(p=6) 

9.9473 

0.0596 

Jind(p=6) 

4.1787 

0.1831 


Bold values means rejection of the null hypothesis based on the 5% significance level. 

Source: Source : own calculations. 


4 Conclusions 

The article addresses the issue of the identification and measurement of market risk of 
assets iisted on capitai markets. The increasing ievei of interdependence between 
economies affects the situation on capitai markets significantiy; therefore the probiem of 
market risk becomes a major probiem reiated to their functioning. A commoniy used tooi 
for assessing the risk of iosses for seiected assets is the Vaiue at Risk measure. The 
research objective of the articie was to estimate Vaiue at Risk for seiected DJIA, DAX and 
FTSE stock indices, as weii as to assess the quaiity of the determined vaiues of VaR. In 
order to verify the properties of VaR, the backtesting procedure was appiied, in which the 
Juc test, Jind test and Jcc test were used. The resuits of the tests aiiowed us to determine 
good properties with regard to the tested capitai markets of the United States, Great 
Britain, and Germany. 
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Abstract: Slovak households have been among the fastest-growing debtors of all EU 
countries In the past 10 years. Consumer credit regulation In Slovakia over the last 3 years 
has considerably tightened the terms of consumer credit provision not only for banks but 
especially for non-bank entitles that have had to undergo rellcensing. In this article, we 
focus on the analysis of consumer behavior and the structure of consumer credit granted 
to households by banks and non-bank entitles, taking Into account the volumes of new 
loans and their prices, expressed In Interest rates and annual percentage rate of charge. 
At the same time, we evaluate the real effect of the tightened regulation on the consumer 
credit market for households In Slovakia. 
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credit. 
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1 Introduction 

The consumer credit market is an integrai part of the market economy. It aiiows economic 
entities with a shortage of capitai to obtain the necessary resources to finance and satisfy 
their needs from economic subjects with surpius capitai. The basic entity operating in the 
consumer credit market are banks. In addition to banks, non-bank entities are aiso active 
in this market. At present, the consumer credit market is aiso made up of other entities 
that do not have a banking iicense and are referred to as non-bank entities. According to 
Miine and Parboteeah (2016), due to the deveiopment of sharing economic industry the 
number of so-caiied Peer-to-peer iending piatform increased in recent years. Those 
piatforms apart from traditionai reguiation, combines demand and suppiy with consumer 
credit. Economic deveiopments in recent years is coupied with iower interest rates and iess 
strict reguiation. It has enabied consumer credit to be extended to a wider range of peopie, 
ieading to significant househoid indebtedness over the iast nine years in Siovakia. 

There are severai academic contributions that deai with the credit market in Siovakia. 
Specific features of the Siovak banking sector can be studied in Horvatova (2014) and an 
impact of the crisis on the finandai system of Visegrad countries is expiored in Lawson and 
Zimkova (2009). Majority of studies focused on a profitabiiity, technicai efficiency and 
copetiveness of the banks operating in Siovakia, e. g. Bod'a and Zimkova (2015), Bod'a, 
Farkasovsky and Zimkova (2016), Paieckova (2015), Zimkova (2014), Horvatova (2017). 
Oniy some of them refiect aiso the quaiity of the banking services, e.g. Bod'a and Zimkova 
(2013), or Farkasovsky and Pinter (2014). On the contrary, the papers on the finandai 
services of non-banking sector are scare in the academic iiterature. The aim of our 
contribution is to fiii this gap as we aim to research the structure of consumer credit granted 
to househoids by both, banks and non-bank entities. 
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In this article, we focus on the analysis of consumer behavior and the structure of consumer 
credit granted to households by banks and non-bank entities, taking into account the 
volumes of new loans and their prices, expressed in interest rates and annual percentage 
rate of charge. At the same time, we evaluate the real effect of the tightened regulation 
on the consumer credit market for households in Slovakia. 

2 Regulation of Consumer Credits in Slovakia 

Rights and obligations related to the provision of consumer credits on the basis of consumer 
credit agreements has been regulated in Slovakia via separate legislative act since 2010. 
The area of consumer credit has been regulated by the Act No 129/2010 Coll, on consumer 
credits and other credits and loans for consumers and amending certain laws. 

The framework of the consumer credit regulation between the years 2010 and 2015 could 
be characterized as a soft approach towards the rights and obligations of market 
participants, where the providers has not been limited in entering the market or product 
design. However, this soft approach has turned out to be too liberal for providers and led 
to many complaints from the side of consumers on applied practices and unfair conditions. 
This market development has led to the demand for a new regulatory framework on 
consumer credit, which became effective since April 2015 (and some parts afterwards). 

However, the Act on consumer credits is not the only legislative framework regulating the 
consumer credit market in Slovakia. Additional legislative acts that have significant impact 
on the consumer credit market, consumer credit products and additional conditions, rights 
and obligations could be summarized as follows: 

• § 52 - § 54 of the Civil Code, 

• Act No. 129/2010 Coll, on consumer credits and other credits and loans for 
consumers and amending certain laws, 

• Act No. 266/2005 Coll, on the protection of consumers in respect of the distance 
marketing of financial services (and amending certain laws) 

• Act No 250/2007 Coll, on consumer protection. 

The Civil Code as well as Act on Consumer credits points at the Regulation No 87/1995 
Coll, of the Government of the Slovak Republic implementing certain provisions of the Civil 
Code, where the price regulation of the consumer credit products is presented. 

Thus, we can generalize, that the consumer credit regulatory framework consists from five 
main legislative acts, which form the basis for organization of the consumer credit market 
and product design, distribution, pricing and market participant behavior. 

Regulatory changes in 2015 

In order to explain the regulatory changes after the April 2015, we have structured the 
text into several areas defining the consumer credit market: 

• authorization (licensing) of the consumer credit providers (non-banking providers), 

• price regulation (ceiling), 

• pre-contractual obligations of providers, 

• evaluation of creditworthiness and ability to repay the consumer credit, 

• details of the consumer credit agreement, • information obligations for the purpose 
of regulation and supervision. 

Main regulatory changes in 2016 

Main regulatory changes in 2016 have been focused on tackling the issue of increased 
speed of indebtedness of households. Legislative changes defined under the Act No. 
90/2016 Z.z. on Mortgage loans have changed the definition of consumer credit where also 
credits used for financing real estate where no real estate collateral is required fall under 
the scope of consumer credit. At the same time, for these types of consumer credits there 
is no limit for repayment, while for other types of consumer credit a maximum of 10 years 
is defined as the maximum length for which consumer credit can be offered. 
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However, significant influence on the consumer credit market have had the Act No. 
299/2016 Z.Z., which changes the Act on Consumer Credit. The dominant part of the act 
focuses on the introduction of measures oriented on the obiigation of a creditor to assess 
the creditworthiness of the consumer before the consumer credit is approved as weii as 
during the whoie contract duration. The creditworthiness assessment is based on simpie 
formuia comparing the net monthiy income of a consumer ("A") and minimum standard 
iiving costs C'B"), costs of a credit provided to a consumer ("C") and other obiigatory 
monthiy payments ("D"). Thus, the consumer credit can be provided under the condition 
that 


A>B + C + D (1) 

At the same time, creditor has to take into account the impact of interest increases and 
shaii not take into account expected increase of future consumer's income if this is not 
piausibiy shown. The above mentioned Act aiso introduced the reguiatory power for 
Nationai Bank of Siovakia to issue detaiied reguiation on how to caicuiate aii items A tiii D 
as weii as the power to gather statisticai data on provided consumer credit from credit 
providers on a reguiar basis and other oversight powers inciuding the fines for consumer 
credit providers for breaching the obiigations. 

Main regulatory changes in 2017 

Legisiative changes in 2017 have been focusing on further tightening the introduced 
formuia where the minimum iiving standard costs has been increased by a coefficient of 
1,2 and thus increased the overaii iimit for consumer creditworthiness assessment. 
Nationai Bank of Siovakia has issued its reguiations which significantiy influenced the abiiity 
to provide consumer credits. At the same time, Nationai Bank of Siovakia has started 
preparing its reguiation on overaii iimits impiied on consumer credit providers. These 
reguiations are expected to be effective starting Juiy 2018. 

In the context of the above-mentioned iegisiative changes, we wiii iook at the deveiopment 
of the consumer credit market in Siovakia in the context of banks and non-bank entities 
and the impact on the structure of the market. 

3 Development and Changes in Consumer Credit Market in Slovakia 

Economic deveiopment not oniy in Siovakia but aiso in the surrounding countries of the V4 
region is characterized by a positive and stabie growth rate since the outbreak of the 
finandai and economic crisis in 2009. Information about reai GDP growth rates in seiected 
countries is shown in Figure 1. Positive Economic Growth is iinked to the growth of 
economic activity, which is manifested by increased production of companies and 
househoid consumption. Economic deveiopments in the iast nine years have been coupied 
with the extensive fiscai stimuius of individuai governments, suppiemented by an 
expansionary monetary poiicy not oniy by the European Centrai Bank (ECB) but aiso by 
other centrai banks outside the Eurozone or in the worid. Expansionary monetary poiicy 
has been associated with a reduction in key interest rates, which currentiy reach a zero 
ievei. The cost of credit has faiien and has become more accessibie to consumers. The aim 
was to promote economic growth and increase consumption of househoids and companies. 

Househoid indebtedness can be characterized as the ratio of househoid debt to gross 
domestic product or as a ratio to their net disposabie income. From our point of view, it is 
more appropriate to indicate househoid indebtedness as a ratio to the net disposabie 
income of househoids. Figure 2 shows the evoiution of indebtedness to househoid net 
disposabie income between 2006 and 2016. Among the countries surveyed, Siovak 
househoids recorded the highest increase in indebtedness, which grew at 32,59 % in 2006 
to 73,53 % in 2016. Higher the ievei of indebtedness has oniy the Germans among the 
countries surveyed. In 2016, it reached 93,41 %, a decrease of 12,31 pp compared to 
2006. 
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Figure 1 Real GDP Growth in Selected Countries 
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Source: Eurostat, 2018 



Figure 3 shows the change in household indebtedness of individual EU countries between 
2006 and 2016 and 2009 to 2016. In both cases, Slovak households are among the 
countries with the highest growth. Between 2009 and 2016, household indebtedness grew 
by 103,45 %, up from 345,80 % between 2006 and 2016. The increase in household 
indebtedness in EU countries was only 19,04 % in the first case, and in the other 10,60 % 
and in the Eurozone countries it was 19,95 % respectively 5,85 %. The significant increase 
in household indebtedness in Slovakia was mainly due to its low level compared to the EU 
or Eurozone countries. Stable economic growth, disposable income growth, and low 
interest rates have created conditions for increasing households' lending capacity, which 
has also led to an increase in their indebtedness. 
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Figure 3 Changes in Household Indebtedness in EU Countries in Two Selected Tie 
Periods 



Source: Eurostat, 2018. 


Figure 4 shows an increase in the volume of loans granted to households, especially in the 
case of housing loans. Housing loans recorded an increase of 544,0 % over the monitored 
period, consumer credit 429,21 % increase and other types of loans 300,45 %. The growth 
of consumer credit provided mainly by banks is due to the growth of housing loans. 
Individuals very often, in the absence of their own savings, finance the purchase of real 
estate with consumer loans. Indeed, the rise in long-term indebtedness in the form of 
housing loans is problematic from the point of view of the regulator of the National Bank 
of Slovakia, especially in the period of low interest rates. At present, the limit for lending 
for housing has been reduced from 90 % to 80 % of the value of the property. Therefore, 
an individual need not the amount of 10 % but 20 % of the property price either in the 
form of own savings or by the drawing of consumer credit. 
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The aim of the legislative changes mentioned in the second part of this article was to 
tighten the criteria for the provision of consumer credit by banks and non-bank entities. 
Figure 5 shows the development of the number of banks and non-bank entities providing 
consumer credit in Slovakia between 2014 and 2018 on a quarterly basis. Throughout the 
monitored period, we can see a slightly stable development in the number of banks that 
provided consumer credit. Their number oscillated between 16 and 18. In the case of non¬ 
bank entities, the development is more variable. We observe a stable number of non-bank 
entities in 2014, which began to decline from IQ 2015. From the original 45 entities, this 
figure dropped to 30 in the 3Q 2015. In this period, the entities operating on this market 
had to go through licensing under the auspices of the National Bank Slovakia, if they 
wanted to stay on the consumer credit market. A more significant drop in 9 non-bank 
corporations is recorded in the 4Q 2015 when we can see that the consumer credit market 
has stabilized, and the market has remained subject to tighter consumer credit conditions. 
Between IQ 2016 and 4Q 2017, the growth in the number of non-bank entities was stable 
and oscillated around 19-23 subjects. The new stricter conditions on the consumer credit 
market since 2018 have caused a further decline in the number of non-bank entities in the 
IQ 2018 to 17 subjects. 

Figure 5 Number of Entities Operating in Consumer Credit Market in Slovakia 


50 


45-^ 

40 



Banks-Non-banks 


Source: National bank of Slovakia and Ministry of Finance Slovak republic, 2018. 

In terms of the number of entities operating in the consumer credit market, the tightening 
of the terms of the consumer lending was reflected mainly in the decline of non-bank 
entities. Through Figure 6, we look at the volume of newly granted consumer credit by 
banks and non-bank entities from IQ 2013 to IQ 2018. Figure 6 also shows the average 
APRC average for consumer loans provided by banks and non-bank households in the 
reference period. This increase in household indebtedness is particularly noticeable for 
bank entities. The share of newly granted consumer credit by banks increased over the 
period under review compared to consumer credit provided by non-bank entities. In the 
case of non-bank entities, the decrease is visible especially since the IQ 2015, when the 
number of non-bank entities in the Slovak market was significantly reduced and the 
conditions for the provision of consumer credit were tightened. The volume of newly 
provided consumer credit by non-bank loans decreased from the level of 231,05 mil. € in 
3Q 2015 to the current 84,45 mil. € in IQ 2018. In the case of banks, we see an increase 
from the level of 844,51 mil. € to 860,98 mil. €. 

A diametrically different development is observed when looking at the average APRC. In 
the case of banks, we notice significantly lower levels of the average APRC throughout the 
reference period, which dropped from 15,26 % in IQ 2013 to 8,43 % in IQ 2018. In the 
case of non-bank entities, we see a significantly more volatile development of the average 
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APRC. In 2013 it oscillated between 69,19 % and 76,62 %. In 2014 it began to decline and 
ranged from 33,78 % to 66,88 %. In 2015, we see again the decrease in the average 
APRC, which in the following year 2016 shows values ranging from 23,22 % to 34,75 %. 
In 2017, the decline and convergence of the average APRC on consumer credit provided 
by non-banks to the average APRC covered by banks continued. For the IQ 2018, the 
average APRC was 15,12 %, which is 6,69 % more for banks. 

Figure 6 Development of Average APRC and Amount of Newly Granted Credit to 
Household (in million €) by Banks and Non-banks from IQ 2013 to IQ 2018 



Source: authors' elaboration, 2018. 

From the available public sources, it is not possible to obtain information on the number of 
clients who draw consumer loans in one year, so we do not discuss this area in the article. 

4 Conclusions 

In the article we analyze in detail developments in the consumer credit market in Slovakia 
with regard to a tightening regulation in the last three years. Slovak households have 
increased their indebtedness most significantly since the European Union. Narrow 
regulation of the consumer credit market has in recent years significantly reduced the 
number of non-bank entities operating in this market. The gap between consumer credit 
costs in APRC significantly decreased, which helped reduce the number of non-bank entities 
and clear the market from the so-called Predatory consumer credit providers. From the 
perspective of the client, we can talk about positive legislative changes between 2015 and 
2017, which created the conditions for fair consumer credit provision. In our article, we 
could not fully evaluate the impact of the legislative changes affecting 2018, which lead to 
a more rigorous approach to assessing borrowers' credit capacity. That is why we want to 
continue in the field of research in this area. We would like to extend the survey with an 
analysis of the profitability of companies operating in the consumer credit market, 
supplement this list of companies with peer-to-peer lending companies, and map out the 
relationship between consumer credit growth, executions and personal bankruptcies. 
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Abstract: In that paper is presented the model based on data about debt to equity 
relationship, collected from 5500 Polish social economy organizations in comparison to data 
from over 112000 European social economy organizations. Capital structure is an indicator 
that testify about level of financial risk. Polish social economy entities covered by Amadeus 
database, reports different debt to whole capital relationship customs. The levels of debt 
to whole capital reported in financial statements covered by Amadeus database in social 
economy entities in V4 and European countries were higher in the time financial risk 2007 
- 2012 period than in Polish social economy entities. Polish social economy organizations 
are important part of general social policy in Polish economy. They realize important aims 
in healthcare, in education and many other socially important areas. Considering efficiency 
of social economy organizations, should be remembered that from the donor perspective, 
is important the way the managing team uses resources of the social economy organization 
and if it is used in the most effective way. The social economy organization efficiency should 
be considered in the context of the risk. The one from the most important way to be out 
from business is the debt to equity relation. In paper are considered relations between 
debt measures and efficiency measures. That relation is also illustrated for Polish social 
economy organizations data. 

Keywords: equity, capital structure, nonprofit organizations, efficiency of social economy 
organizations 

JEL codes: G30, G31, G32 

1 Introduction 

Grizzle et. al. (2015) examine organizationai factors that impact the ievei of operating 
reserves in sodai economy organizations and expiore the reiationship of operating reserves 
with organizationai demographics and finandai heaith variabies (Grizzie et. ai., 2015). T 
Kuo et. ai. (2014) noticed that Magnus et ai. (2003) and Yetman (2007) argued that debt 
financing wouid have a negative impact on the charitabie donations of sodai economy 
entities (Kuo et. ai., 2014). Kuo et. ai. (2014) investigate the reiationship between debt 
financing and donation ieveis and according to Kuo et. ai. (2014) empiricai resuits, was 
proved that debt financing has both a crowd-in effect and crowd-out effect on sociai 
economy entities donations. Kuo et. ai. (2014) show that the crowd-in effect tends to exist 
in iow debt ratio sociai economy entities, and the crowd-out effect is often found to exist 
in not-for-profit sociai economy entities with higher debt ratios (Kuo et. ai., 2014). 
Tuckman and Chang (1993) anaiyses why sociai economy entities accrue debt and whether 
the funds they borrow are used productiveiy. Work of Tuckman and Chang (1993) 
distinguishes between productive, probiematic, and deferred debt. Tuckman and Chang 
(1993) examine the pervasiveness of sociai economy debt and the reiation between this 
debt and sociai economy finandai heaith and they find that over 70 percent of the sociai 
economy entities hoid debt, the distribution of this debt is highiy concentrated, and the 
ievei of debt and ieverage varies with asset size and type of activity what is in one accord 
with findings of that paper (Tuckman, Chang, 1993). Sociai economy entities with higher 
debt ieveis are financiaiiy heaithier than those with iower ieveis (Tuckman, Chang, 1993), 
(Gavurova et. ai., 2018) 
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Prentice (2016a) explores the organizational and environmental factors that affect social 
economy financial health (Prentice, 2016a). Turner et. al. (2015) focused on the differential 
use of debt financing among forprofit and social economy entities. Forprofit entities use 
significantly and substantially more debt than social economy entities (Turner et. al., 
2015). Calabrese (2011) analyzed the static trade-off and pecking order capital structure 
theories and applied to social economy organizations. Calabrese (2011) also considers how 
social economy entities adjust their debt to equity relation over time. Calabrese (2011) 
indicates that social economy capital structure choices are best explained using the pecking 
order theory, in which internal funds are preferred over external borrowing (Calabrese, 

2011) . Rosen and Sappington (2016) investigate the decisions of social economy entities 
to issue debt and they test whether the expected value and uncertainty of a social economy 
entity nonfinancial income affect its capital structure (Rosen, Sappington, 2016). Rosen 
and Sappington (2016) find that debt to equity increase is negatively related to both the 
expected value and the uncertainty (Rosen, Sappington, 2016). 

Szymanska and Jegers (2016) theoretically describe social enterprises taking into 
consideration their main aims and they point out the direction which social enterprises 
should follow in order to obtain the highest value of their objective functions (Szymanska, 
Jegers, 2016). Wedig (1994) points that social economy entities are similar to proprietary 
firms except that their financial residual is expensed on a philanthropic activity which is 
similar to a dividend-in-kind for a donnors (Wedig, 1994). Wedig (1994) shows how the 
constraint against paying cash dividends affects the intertemporal paths of capital structure 
and argue that the social economy entities dividend-in-kind are similat to dividends in for¬ 
profit firms. Social economy entities are risk averse over cash flows and fund balance and 
behaves like a risk averse consumer rather than a risk neutral firm (Wedig, 1994). Wedig 
(1994) used a dynamic model to derive closed form expressions for the time paths of debt 
ant in comparison with empirical data Wedig (1994) confirms the hypothesis of risk 
aversion. 

Long (1976) finds that debt to equity decisions must be based on many inputs—including 
financial valuation, which has not traditionally been applied in the social economy entities 
sector (Long, 1976). Reiter et. al. (2000) claims that in capital structure decisions of social 
economy entities play the same rules as in for profit entities (Zietlow, 1989). 

Copeland and Smith (1978) make suggest that social economy entities that are donor 
funded have the primary objective of donor utility maximisation to ensure that the 
resources provided by the donor are utilised in the most efficient manner possible 
(Copeland, Smith, 1978), (Strydom, Stephen, 2014). Upadhyay et. al. (2015) studied the 
relationship between the social economy entity profitability and cash tied in operational 
activity (Upadhyay et. al., 2015; Blendinger, Michalski, 2018). 

Rauscher and Wheeler (2012) claims that increased financial pressures on social economy 
entities have elevated the importance of working capital management. Efficient working 
capital management allows social economy entities to reduce their holdings of current 
assets and cash inflows can be used to reduce borrowing (Rauscher, Wheeler, 2012). 
Rauscher and Wheeler (2012) examine the relationship between social economy entities 
profitability and their performance at managing accounts payable (Rauscher, Wheeler, 

2012) . Singh and Wheeler (2012) investigate used data for 1,397 bond-issuing, not-for- 
profit US entities for 2000 to 2007, and Singh and Wheeler (2012) analyzed the relationship 
between social economy entities performance at managing the revenue cycle and their 
profitability and ability to build equity capital (Singh, Wheeler, 2012). Singh and Wheeler 
(2012) model four different measures of profitability and equity capital as functions of two 
key financial indicators and their results indicated that higher amounts of revenue in 
relation to a social economy entity assets were associated with statistically significant 
increases in equity capital (p < 0.01 for all four models). Singh and Wheeler (2012) claims 
that social economy entities that generated more revenue per assets invested reported 
improved financial performance (Singh, Wheeler, 2012). Statistically significant link 
existed between lower revenue collection periods and equity (p < 0.01 for three models; 
p < 0.05 for one model): social economy entities that collected faster on their revenue 
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reported larger equity values (Singh, Wheeler, 2012). Findings of Singh and Wheeler 
(2012) means that social economy organization can advance the financial viability by 
improving profitability and enabling equity growth (Singh, Wheeler, 2012). 

Wheeler and Smith (1988) show that the appropriate discount rate for evaluation of capital 
expenditures depends on risk, leverage, cost-based reimbursement. Method presented by 
Wheeler and Smith (1988) can be used to account for these effects that is both practical 
and consistent with theory (Wheeler, Smith 1988). Wacht (1978) deals with the financial 
problem of integrating debt financing and fund-raising campaigns in social economy 
equities. Objective of Wacht (1978) findings is the model of the capital budgeting process 
for social economy entities. Social economy institutions, as claims Wacht (1978) cannot 
use orthodox cost-benefit tests because they are inappropriate and impractical because of 
the multi-dimensional character of the capital structure decision (Wacht, 1978), (Bern et. 
al., 2017). 

Trussel (2012) claims that a capital structure used by social economy entities is an 
important determination of financial risk. Trussel (2012) indicates that there is no 
difference in the amount of leverage between the two institutional types od NGO's. Social 
economy and social economics entities have unique financing mechanisms which do not 
impact the relative amount of debt and equity in their capital structures (Trussel, 2012). 
Woronkowicz (2016) investigates social economy financial vulnerability metrics resulted 
from the effect of a capital facilities project. Woronkowicz (2016) uses data for a sample 
of social economy organizations and models the relationship between financial vulnerability 
indicators and facilities investments. The findings of Woronkowicz (2016) are evidence for 
fact that investments in facilities are associated with the costs of debt associated with 
facilities projects and influence social economy finances. The Woronkowicz (2016) findings 
have implications for the financial management of social economy organizations costs of 
capital (Woronkowicz, 2016). 

Wacht (1984) claims that characteristics of social economy entities prevent the transfer 
and successful application of standard financial management solutions to financial 
management decisions in the social economy context (Wacht, 1984). Such characteristics 
include a dual management structure composed of professional and financial managers 
(Wacht, 1984), restrictions on the disposition of assets and earnings, and the constant 
threat of illiquidity as the result of the uncoupling of organizational goals and cash flows 
(Wacht, 1984). The theory of financial management separates the financial management 
goals from the professional goals (Wacht, 1978). A social economy entity can survive 
financially through time while its professional manager pursues utility-denominated goals 
delineated by the organization's tax-exempt status (Wacht, 1978). 

Tuckman and Chang (1992) claims that social economy decisionmakers have an incentive 
to earn and accumulate surpluses. Tuckman and Chang (1992) developed a behavioral 
model and used to derive a demand function for equity. Tuckman and Chang (1992) applied 
such model to a national sample of 6168 charitable social economy entities and establish 
the hypothesis that social economy decisionmakers consciously plan to increase their 
organization's equity (Tuckman, Chang, 1992). 

Prentice (2016b) claims that financial measures are used in social economy research to 
predict funding opportunities. The findings of Prentice (2016b) suggest that using debt to 
equity measures in social economy entities do not guarantee to find the searched answer 
(Prentice, 2016b). 

Social economy organization may be defined as the entity that is concerned in its actions 
about realization of social value adding mission. Such mission is realized thanks to sources 
collected thru donations from donors (Michalski, 2016b). Donor is an individual (person, 
firm, other entity) who appreciate social value generated by realization of the mission 
realized by social economy organization. Such appreciation results in supporting social 
economy organization by donor's donations. Donation is a supporting of social economy 
organization actions amount of money, other assets or volunteer work that donor delivers 
to supported social economy organization (Michalski, 2016a). Presented discussion 
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contributes in corporate finance theory in its narrower area concerned about sodai 
economy organizations modei of finandai management in finandai iiquidity with efficiency 
measures as the context. That context is seen by some as controversiai, especiaiiy from 
technicai point of view. Some ciaim that sociai economy finance and its manageriai 
decisions in them, are not different from for-profit business decisions (Hansmann, 1987, 
Jegers, 2011; Michaiski, 2016c, Gavurova, Korony, 2016). Such position is oniy partiaiiy 
correct. Sioan et ai. and Wedig et ai. use with modifications finandai management portfoiio 
theory to sociai economy organization finandai management (Sioan et ai., 1988; Wedig 
1994, Wedig et ai. 1996, Jegers, Verschueren, 2006; Soites, Gavurova, 2015). In the paper 
is used the modei of finandai debt management in sociai economy organizations from the 
perspective that states the fundamentai finandai target of sociai economy organization is 
the best financiaiiy effective impiementation of the mission that cause the donors support 
for the sociai economy organization (Leone, Van Horn, 2005; Eidenburg, 2011; Gavurova, 
Soites, 2014). Sociai economy organization finandai debt management decisions need to 
take in account reiation between future effects in the context of risk as debt financing is a 
specific form that increase finandai risk (Soites 2010, Bern, Michaiski, 2015). That 
perspective is ciose to creation of for-profit firms vaiue (Michaiski, 2016a; Chapeiie, 2010; 
Siediecki, Bern, 2016). 

2 Results and Discussion 

Poiish sociai economy entities covered by Amadeus database, reports different debt to 
whoie capitai reiationship customs. Sociai economy organization managing team decision 
about the finandai debt ievei poiicy, is a baiance of gaining new opportunities to serve thru 
reaiization of the mission. That kind of decision shapes the ievei and quaiity of finandai 
debt (Michaiski, 2012). Paraphrasing Keith Smith and James A. Gentry observations, is 
possibie to observe that Robichek et ai. (Gentry, 1988; Robichek et ai., 1965; Smith, 1973) 
teii about risk invoived to finandai debt ievei decisions, which must be accepted by finandai 
institutions piedging of finandai debt ievei of the nonprofit organization. Keith Smith 
(Smith, 1973; Gentry, 1988) predicted and Michaiski (Michaiski, 2008; Michaiski, 2012) 
showed how portfoiio theory may be used to decrease finandai debt ievei risk. Debt to 
equity couid be viewed in portfoiio context as presented by Friediand (1966; Gentry, 1988). 
Pringie and Cohn (1974; Gentry, 1988) tried to adapt the CAPM theory to capitai eiements. 
Bierman and Hausman (1970; Gentry, 1988) discuss the granting poiicy of organization 
and shows that finandai debt ievei poiicy requires baiancing the future saies gains against 
possibie iosses. Leweiien, Johnson and Edmister (Leweiien, Johnson, 1972; Leweiien, 
Edmister, 1973) expiain how and why traditionai devices used for monitoring finandai debt 
ievei shouid be changed by new and better ones. Freitas (Freitas, 1973) shows reiation 
between debt and risk during finandai debt ievei management. The question discussed in 
presented paper concerns the making decisions by nonprofit organizations in finandai debt 
Ievei area in connection with efficiency measures (Michaiski 2016b). 


Table 1 The Relationships between Debt and Whole Capital in European, V4 and Polish 
Social Economy Entities 



2015 

2014 

2013 

2012 

2011 

2010 

2009 

2008 

EUR 

36,20% 

17,16% 

17,75% 

19,25% 

30,66% 

48,29% 

60,39% 

50,27% 

V4 

78,38% 

45,92% 

46,89% 

50,17% 

59,97% 

69,66% 

66,74% 

64,24% 

PL 

17,82% 

11,53% 

11,99% 

12,68% 

18,56% 

7,66% 

8,07% 

7,84% 


Source: Database Amadeus product of Bureau van Dijk, [date: 2017 MAY 15] 


As we can observe in Table 1. and Figure 1, the levels of debt to whole capital in social 
economy entities in V4 and European countries were higher in the time financial risk 2007 
- 2012 period. That levels in Polish social economy entities looks different and that is an 
interesting observation, which illustrate general tendency of Polish social economy entities 
covered by Amadeus Database (probably also it is the truth also for whole population for 
Polish social economy entities). 


413 



Figure 1 DEBT to Capital Invested (Debt + Equity) Levels in Chosen European Social 
Economy Organizations 
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Source: own study based on data from 112000 social economy organizations reported in Database 
Amadeus product of Bureau van Dijk, [date: 2017 MAY 15] 

There is difference in treating the entitlements of people who control organizations in 
prohibiting distribution of earnings and excess of revenues over expenses of organization: 
Equity type capital providers of for-profit firms can expect return money in case the 
business makes excess of revenues over expenses from operations. Social economy 
organizations do not have right to issue stock and equity of social economy organizations 
is issued by donors and persons who have no right to express control over the social 
economy organization. Equity type capital providers of social economy organizations in 
case the social economy organization generates money or excess of revenues over 
expenses from operations can consider additional support for organization but have no 
possibility to withdraw the money previously tied in organization. In social economy 
organizations, there is no equity capital but social economy organizations collect fund 
capital which is an equivalent of equity capital. Fund capital is collected in social economy 
organizations by earning excess of revenues over expenses, that are forced by regulation 
as money which should be retained within the social economy organization. Other source 
of fund capital is receiving contributions from individual persons or from private or public 
entities and from for profit businesses. The last possibility to collect fund capital are money 
from grants received by social economy organizations from governmental entities. 
Calabrese (2011) indicates that social economy capital structure choices are best explained 
using the pecking order theory. That means that in social economy organizations internal 
funds are used more likely than external borrowing. 

Social economy organizations act because expected future advantages measured by 
realization of ideas and mission that are expression of donor's vision of the world. Both 
social economy and for-profit entities have an aim, which is a result of its owner 
preferences. For-profit organizations are active because of expected future advantages 
measured in money, non-profit organizations do their business because of expected future 
advantages measured by degree of realization of their mission. 

Social economy organizations serve in each areas of social activities and depending on size 
can be registered or not in internal revenue authorities. Among social economy 
organizations can be listed: educational businesses like universities or schools, healthcare 
organizations like hospitals, charities working as religion institutions branches, etc. 

Because of the benefits to the society generated by social economy organizations most 
governments allow tax exemptions both for donors and for the social economy 
organizations. Such tax exemptions are usually limited only to charitable social economy 
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organizations, which are iisted on government records of such organizations that meet the 
condition for tax exemptions. Usuaiiy governments decide that according to their poiicy 
oniy the iargest and the most usefui for fixing society needs and most heipfui for the peopie 
of society organizations have right for tax exemptions and of course the definitions and 
understanding of usefuiness or heipfuiness differ from country to country, and depends on 
dominating phiiosophy or reiigion of iocai societies (Michaiski, 2016b). Tax exemption for 
the sociai economy organization couid be for aii money generated as profit in these 
organizations but more popuiar is soiution where oniy profits that are effect of reaiization 
of programs or activities concerned on reaiization of the main mission of sociai economy 
organization are basis for tax exemption and other profits are subject of normai taxation. 
Such a soiution heips to prevent situation when under sociai economy banner is hidden fuii 
for-profit activity not concerned on sociai needs and is not of heip in ieveiing of disabiiities 
of weaker participants of sociai interaction. Usuaiiy sociai economy organizations to keep 
tax exemption status are required to keep aii excess revenues for the reaiization of the 
mission of sociai economy organization. There is not a custom among governments to aiiow 
sociai economy organizations to pay out money from excess of revenues over expenses to 
anyone who normaiiy deserve it in for-profit entities. Board members, empioyees and 
ciients of sociai economy organizations are exciuded from receiving money that are iarger 
than average expenses. Each amount of any money in sociai economy organizations shouid 
be directed to beneficiaries defined by the mission of sociai economy organization 
(Michaiski, 2016b). 

3 Conclusions 

Poiish sociai economy organizations are important part of generai sociai poiicy in Poiish 
economy. They reaiize important aims in heaithcare, in education and many other sociaiiy 
important areas. Considering efficiency of sociai economy organizations, shouid be 
remembered that from the donor perspective, is important the way the managing team 
uses resources of the sociai economy organization and if it is used in the most effective 
way. The sociai economy organization efficiency shouid be considered in the context of the 
risk. The one from the most important way to be out from business is the iack of the money 
for reaiization of the aim of organization. In paper were considered reiations between debt 
measures. That reiation was aiso iiiustrated for Poiish sociai economy organizations data. 

Poiish sociai economy entities covered by Amadeus database, reports different debt to 
whoie capitai reiationship customs. Debt to whoie capitai ieveis in sociai economy entities 
in V4 and European countries were higher in the time finandai risk 2007 - 2012 period. 
That ieveis in Poiish sociai economy entities iooks different and that is an interesting 
observation, which iiiustrate generai tendency of Poiish sociai economy entities covered by 
Amadeus Database (probabiy aiso it is the truth aiso for whoie popuiation for Poiish sociai 
economy entities). After 2014 such tendency was changed in Poiish sociai economy 
entities. Current poiicy of Poiish social economy entities, that aiiows to use too much 
debt, is rather dangerous, and there is a need to increase ievei of understanding about risk 
and its destroying influence on possibiiities of reaiization social economy organization 
mission. 
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